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PREFACE, 



A New ABiTHiqETic ! Why? Its brief history fiirnishesthd answer. 

During the four years last past, the author had under his especial charge this de- 
partment in the Institute of which hq was Principal, and a largu portion of the 
time exclusively performed its duties. 

As text books for his classes, many of the various popular works on the subject 
WGtej at different times, successively tried, and as many as were tried, were, for 
some cause, after a while, rejected ; — some because the systems were too new, 
tha^ is, too juvenile, as one reason ; and in addition, with most of the others, as 
embracing too much, more than belongs properly to the subject ; and, all dissatis- 
fied, on one main account, which was, the almost total deficiency of exposi- 
tions of principle, independent of numbers. 

A consequence of the use of these books was found to be, in so far as reliance 
was placed on the books, confinement of the mind, rather than invigoration and de- 
velopment, and a reliance on formulas and rules, rather than on the great principles 
on which they were based; a stopping behind, rather than a looking within the 
veil. 

The mind of the pupil was therefore ; confused; hi^ views were all dependent 
and indistinct ; his powers o£ analysis were never exercised vigorously ; and his 
judgment was not made the arbiter of his work. Uncertainty as to results, unless 
th^ formulas and rules of his books were applied to square them, almost always 
characterized him. Therefore, when a practical question was presented, it was 
not uncommon for him to ask, To what rule does this belong ? Instead of being 
made to see and know that but two principles can apply to numbers, and that they, 
variously applied, solve every question connected with them; and that the modes 
of application are always discoverable by an analysis to which the given question 
points ; he felt that with each step of advancement a new principle was to be ac- 
quired, and so in learning a multiplicity of new things, out of two. only which are 
as old as quantity itself and the first exercise of mind, became bewildered and dis- 
heartened. 

The author then copimenced writing and culling for his classes, bringing out the 
true and the necessary, and rejecting all else, with no idea of inflicting on the public 
the result of his efibrts, further than they might be extended through his pupils. 

But the labouriousness of writing and transcribing sd much as was required 
daily, caused him to throw his matter in the first part into form, and pi;t it in 
press, to supply the wants of his own school. When so far conyuitted, in connec- 
tion with the press, reasons multiplied rapidly for going on with what had been thus 
begun, and bringing out the whole subjeqt. 

To their variety, number, and force, the author yielded ; and, as a consequence, 
now offers to the pubhc a new Arithmetic, embracing old principles, as applied to 
their various purposes in connection with numbers, in the Troy Episcopal Institute, 
while he had that institution in charge. 






IV PREFACE. 

The book might, perhaps, without impropriety, be termed corsair ; for where- 
ever, in the whole range of books aipon the subject, any thmg hfes been found suited 
to the piupose it has been unhesitatingly appropriated ; and, as to examples^ they 
have, in ahnost all cases, been taken from books before the public. 

To the book of Lacroix, and tp the American edition of it by Farrar, and to the 
truly excellent work of Hassler, the author acknowledges with gratitude his obli- 
gations. They are complete works on the subject ; and the author of the present 
treatise, as their disciple, seeks not to be greater than or even as his masters. 

While this general acknowledgement is made, it is hardly necessary to particu- 
larize and appropriate the parts in regard to which there is an especial obligation 
to one or the other. 

In the present work there are, no doubt, many faults ; some few have already 
come to the author's notice, and are subjoined as errata / and too much is said, 
perhaps, in illustration and explanation. Should another edition be called for, some 
of the defects of the present may be remedied. To this end the suggestions of 
teachers will be thankfully received. 

An object especially aimed at in this work, has been to avoid the introduction of 
matter not pertinent to any practical use, and of that which more properly belongs 
to other departments of mathematical science. Hence, much that is embraced 
in most systems of Arithmetic is omitted. An obligation to encumber the work 
with Algebra, Geometry, Astronomy, Book-keeping", &c., &c., cannot be realized, 
while so many distinct treatises on those subjects are before the public, in accessi- 
ble forms, and especially now that the subjects themselves are distinctly and 
separately taught in by far the larger portion of our schools. 

Thus, it will be seen, that. proportions are discarded entirely, and the principles 
of numbers analytically applied to the solution of questions usually referred to 
them, in a direct and Intelligible form, which is substituted for various modes in 
all the remaining parts of the subject, except the roots. 

Indeed the previous parts are regarded simply as preparatory t6 this, which is 
recommended to be substituted in all operations involving the true principles of 
numbers. 

When this mode of operation has been once thoroughly acquired, its advantages 
will be so realized that it wiU hardly be exchanged, uniform, direct, and intelligible, 
as it will always be foimd, for the various modes in general use. It can require but 
a small share of experience to recommend one mode for many, one rule, short and 
always applicable and intelligible, for many, in regard to some of which at least, 
there is often perplexity in the choice and imcertainty in the results. 

The principles of numbers can be only those of increase and diminution ; the 
former invariably under the forms, addition and multiplication ; the latter under 
those of subtraction and division. Why then should rules be so multiplied ? 

These principles are applied in this work, in Part I. to simple or abstract num- 
bers ; in Part 11. to parts of simple numbers, or simple fractions ; in Part DI. to de- 
nominate niunbefs, or denominate fractions, as they are termed, ailer Mr. Hassler ; 
and in Part IV. they are applied to all quantities indiscriminately ; for which the 
other parts are, as already stated, ohly preparatory ; Part V. embraces the i-oots. 

Throughout the first three parts, the principle^ and every application of them, 
are illustrated and explained ; with these parts explanations cease, and the pupil is 
thrown on his own resources, to analyse and developc for himself, except in Part V. 

The illustraticms will in all cases guide the pupil in the special application of the 



PREFACE. V 

principles proposed, and to them alone it is expected the'younger classes of pupils 
will have regard ; omitting the explanations, which are abstract reasonings on 
stated applications of thd principles, as presented in the cases and rules, to be anal- 
ysed, and presented in substance, when more maturity and greater tam^iarity in 
operations under the rules, guided by the illustrations, are attained. 

It is intended that the cases and rules should be thoroughly committed to memo- 
ry ; that the illustrations should be before the pupil, to show him how the appli- 
cation required is made ; that thje explanations should be mastered by analysis by 
older pupils ; and the examples are for practice by all. 

. Before attempting this bookj' the pupil should become familiar with the Intellect- 
ual system of Colburn,. a small work which cannot be too highly appreciated or 
recommended. 

The constant reference to earlier modes of combination and to the reasons for 
them, in succeeding portions, by means of the sections and paragraphs, which are 
marked throughout the work, it is believe^ will be appreciated by the teacher, and 
be of great service to the pupil. 

What the author has done for each subject, he need not state ; he merely asks 
attention to each part, beginning with notation, and the intelligent teacher, and 
the practical man of business will discover wherein credit is due, and where not. 

Hoping his efforts may contribute, in seme measure, to faciUtate the acquisition 
ofthe principles of this most general, most useful, and most important branch of 
science, the author commits their result to the public. 

May 6, 1841. 
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PART I. 



ARITHMETIC- 

^1. 1. Mathematics is the science of Quantity. 

2. Quantity is a term used to denote whatever admits 
of being increased, diminished, or measured. 

3. Numbers are certain expressions for determinate 
quantity. 

§ 2. 1. Arithmetic is a branch of mathematics which 
regards the properties and combinations of numbers. 

2. Its principal operations are six; Notation, Numera- 
tion, Addition, Multiplication, Subtraction, and Divi- 
sion. 

3. Four of these are essential and distinct ; Notation, 
Numeration, Addition and Subtraction : the remaining 
two, Multiplication and Division, being embraced in two 
of the others. Multiplication in Addition, Division in Sub- 
traction, are not essentially distinct operations, but are so 
treated ifor convenience. 



I. notation. 

§ 3. 1. Notation is the writing of nimibers. 

2. It has two methods; one by characters or figures; 
the other by letters ; knoiwn as the Arabic and Roman« 

3, That by characters or figures, is the Arabic ; that 
by letters, the Roman.* 

# These metliods are thus called because of their having been derived respec- 
tively from Arabia and Roine. 

The Arabians were early devoted to scientific pursuits, which involved math- 
ematics, and so were led to devise convenient and* concise methods of expres- 
sion. How early they invented and adopted the present characters isnotacpu- 
rately asoortained ; but they were introduced into Europe in the ninth century. 

The Romans devoted themiselves rather to literature, and so were imder no ne- 
cessity to seek out a better mode of representing quantity than that which they 
have given us. ' 

2 



10 NOTATIOPl. 

§ 4. 1. The Arabic method of Notation, for its concise- 
ness and convenience, is that in most common use. 

2. It employs ten figures, by various combinations of 
which, all determinate quantities may be expressed. 

3. These figures are distinguished as significant and 
inngnificant The former, sometimes called digits^i are 
1, 2, 3, 4, 5, 6, 7, 8, 9 : the latter, usually called cipher, is 0. 

Significant means with- value; insignificant without 
value. 

§ 5. 1. Each figure has its own specific or simple, and 
its local value. 

2. The simple value of a figure is that which it has when 
it stands by itself. 

3- The local value is a value that varies, according to 
the place in which the figure stands, when combined. 

In a combination of figures, reckoning fron^ right to left, 
the figure in the first place represents its simple value: 
those in the succeeding places have a lojcal value. 

§ 6. 1. Without combination, we cannot express more 
than nine. 

2. To denote ten, a combination is made of the first 
significant figure (1) and cipher (0) ; the 1 being placed at 
the left of ; thus, 10. 

3. The increase is continued tip to nineteen, by placing 
the significant figures at the right of the 1, in the room of 
the 0: thus, 11, 12, 13, 14, 15, 16, 17, 18, 19. 

4. It is continued one farther, by increasing the figure 
at the left, and placing at the right of it ; thus, 20. 

5. To continue the ' increase further, the significant 
figures are written in the same manner as before, (§ 6. 3) ; 
thus, 21, 22, 23, &c. : and so on up to 99.^, 

6. After the nine digits have all in succession been 
used, at the left and right, (as in 99), owe additional is ex- 
pressed by placing 1 at the left of two ciphers; thus, 100; 
and a farther increase, by repeating wijh it the preceding 
combinations (§ 6» 5,) up to 199. 

Then the figure at the left is increased, and, after that, 
those at the right; and so on up to 999. 

7. For a farther increase, the 1 is removed yet further 
to* the left, and the sistme combinations are repeated ; and 
so on, indefinitely. 

t These figures are doubtless called digits, from digittts, a finger, because 
counting used to be performed on the fingers. 



NOTATION. 11 

§ 7. 1. When two or more figures are written by the 
side of each other, that on the right is called the place of 

Units, OT single ones; that at the left, the plaee of Tens; 
the next, the place uf Hundreds; the next, the place of 

Thousands. Then succeed Tens of Thousands, Hundreds 
of Thousands, Millions, T&is of Millions, Hundreds of 
Millions; and bo on, Uirough Billions, Trillions, Qua- 
drillions, Quintillions, SeziiUions, SeptilHons, Octillions, 
Nonillions, Deeillions, Sfc, Sfc. 

3. Illustration. 

i 
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3. ExplaTiation. Here 1, in the first place, at the right, 
signifies one unit, or one; 1, in the second place, one ten, 
or ten; 1, in the third place, one hundred; 1, in the fourth 
place, one thousand; 1, in the fifth place, ten thousand; 
X, in the sixth place, one hundred thousand; and so on. 

4. And such would be the value, or denomination of 
any figure written in any one of the places. 2 in the 
place of units, would be read simply 2; 2 in the place of 
tens, would be read two tens, or twenty; 3 in X\ie place of 
hundreds, two hundred; and so on. 

5. According to this system, the figures increase in va- 
lue &om right to left tenfold. 

6. It is known as the decimal system, of Notation.* 

*TluB system irfnotBtion was probably obiained, through tbe Arabians, from 
Indis; mm), in the ninth cenluij, took the plaee of the Seiagesimat system pre- 
Tiously need. The remnins of this last system we yet have m the divisions of 
time, where jiiiy sBconds mate a minute, siiiy minutes an hour, &c. There 

iinoroasoiiin thenalureof numbers ■'^-- ■ ' -■-'-- -•--•' -'■ 

lo this law. They might have been 
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made to inrrease in 3, 4, 3, &c fold, or 

jBumed because It IS mcHt convenient. T 

taking place from right to led ia owing t.? tbo fa 



13 NOTATION. 

7. Three places of figures, commencing at tile right, 
form a period, to which a distinctive name is given. The 
periods ate pointed off and named, Units, Thousands, Mil- 
lions, BiujoNs, Triluons, Quadrillions, Quintillions, 
Sbxtillions, SepTiLLioNB, Octillions, Nonillions, Dboil- 
LIONS, &c., &c.t 



8. lUustration. 

6 -5 T3 
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369, 342, 900, 976, 368, 265, 371, 502, 634, 436. 

ill m m III III III ■ 
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9. If no number of one ot the other of these denomi- 
nations is to be expressed, the place of it is supplied by a 
cipher, in order to preserve to each figure it^ proper place 
and value. 

§ 8. 1. Case I. lb write numbers by figures. 

Rule. Beginning at the left, write by periodsj placing 
each period in its proper order ; supplying by ciphers those 
places and periods that are omitted in the question. 

2. Illustration. 



1 I 1 |- 1. 1 i I I I- I I 

41.080.652.941.600.807.362.546.278.009.650,208. 

that the Arabitins Hnd HatioDS of the East always write from right to leA itutet 
of from left to right as we do. 

t This ia Bccontins to the French method. The EngUah meiliod gives ai 
places to thousanda, six to miliums, Ice. 



NOTATiON. 13 

3. Examples. 

- (1.) Three hundred and thirty-threer , ' 

(2.) Four hundred and forty-rime. 

(3.) Five thousand, three hundred and twenty-five. 

(4.) Six millions, four thousand and seventy. 

(5.) Eighty-five millions, two thousand, four hundred 
and one. ' - 

(6.) One billion, one million, one thousand and one. 

(7») Ninety-five billions, eigbty-ohe milliDns and seven- 
ty-five. 

. (8.) Two hundred and fifty qui^^illions, six quadrillions, 
two billions, three hundred and fifty thousand. 

(9.) One hundred and tWerity-three 'quintillions, one 
hundred and twenty-three billions, one hundred and 
twenty-three". 

(10.) Two sextillions, three quintillions^ four quadril- 
lions, and four. 

(11.) Eleven.thousand, eleven hundred and eleven. 

(12.) Fourteen thousand, fourteen hundred and four- 
teen. • 

(13.) One billion, two millions, four hundred and thirty- 
six. * ' 

(14.) Three hundred and nineteen thousand, and five 
him*dred and fifty-five. 

(15.)- Seventeen millions, one thousand aiid forty-nine. 

(16.)^ Four trillions, two billions, and seventy-four. 

(17.) Eighteen thousand, three hundred and nine. 

(184 One quadrillion, four thousand and two hundred. 

(19.) One hundred' and six trillions, four thousand and 
two. ^ 

(20.) Fifty-nine trillions, fifty-nine billions, fifty-nine 
millions, fifty-nine thousand, and fifty-nine. 

4. The formality of separating the periods, by a point, 
need not be observed, when the pupil ha» become familiar 
with the principles of Notation and acquired a facility in 
applying them. 

§ 9. 1. It will be well for the teacher to illiistrate the 
remark in. the note on page 11, that there is no reason in 
the nature of numbers why the tenfold system of increase v^ 
the value of figures, ffom right to left, should be used 
rather than any other. 

2. It may at once be seen, that other systems m^ht b€^ 
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14 NOTATION. 

formed upon the same principles, and, of course, withnhe 
same properties, as to the expression of the greater quanti- 
ties by the successive rank or place of the figures; and 
with aay other greater or smaller number of significant 
fifi;ures; only that cipher (0) and unit (1) must make part 
of every such system. 

. 3. If no other figures were used but 1 and 0, the value 
in each would ^always be successively , double of that in the 
preceding place to the right; and so the whole. of the cal- 
culation would become a meehanical change of places. 
The Following numbers, 111101, transcribed into our usual 
decimal system, would be 32, 16, 8',-4, and 1, or 61. - 

4. If three figures were used, (1, 2, 0,) the mcrease 
from right to left would be threefold; the numbers 11101, 
transcribed into ouir decimal system,, would be 81, 27y 9, 
and 1, or 118. 20347 would be 208 ; and so on. 
'5. So a fourfold, fivefold, sixfold, or ^y other system 
might be adopted. - 

6. The decimal system, is, however, most convenient, 
as is appaient, and is, therefore, in universal use, 

§ 10. 1. The Roman method of Notation is by letters^ 
2. It employs seven letters, J, V, X, L, C, D, M. • I, 

represents one; V, five; X, ten; L, fifty ; C, one hurt' 

dred; D^five hundred; M, one thousand. 

3k No other number can bfe expressed, by single, letters 

alone. , ' 

4. When any other number is to be expressed^ a com- 
bination ia made of the seven letterg above, or their value 
is varied by a sign. 

5. A letter placed at the right of one - representing an 
equal or greater value, denotes that the letter at the \e{Vi$ 
increased by so much ; a letter placed at the left of one of 
a greater value, denotes that so much is tdken from -that 
at the right. - 

§ 11. 1. Case II. To express numbers by letters. 

HxjLE.' Write first thje letter which expresses the num- 
ber nearest that which is to be written. If that b'e too 
small, write 6ther letters at the right to increase it, 
(§ 10. 5) ; or, if too large, write other letters at the left to 
deduce it to the given number, (§ 10. 5). 
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2. Illiistratdon. 


• 




I. One. 


LX. 


. Sixty. 


IL Two. 


LXX. 


'Seventy. 


III. Three. 


i;.xxx. 


Eighty. 


IV. Four. ^ 


xc. 


Ninety. 


V. Five. 


c. 


One hundred. 


VI. Six. 


• - cc. 


Two hundred. 


VII. Seven. 


ccc. 


Three hundred. 


VIII. Bight. 


cccc. 


. Four hundred. 


IX. Nine. 


D. 


Five hundred. 


X. Ten. 


DC 


Six htindred. 


X X . Twenty. 


i)cc. 


Seven hundred. 


XXX. thirty. 


DCCC. 


Eight hundred. 


XL. , Forty. 


DCCCC. 


Nine hundred^ 


L. Fifty. 


M. 


One thousandr 



3. 10 is s6metin;ies used instead af D, to represent five 
hundred, and ftir every additional O annexed at the right, 
the number is increased ten Ume$; -CIO to represent on& 
thousand, and for every C'and O put at eac^i end, the num- 
ber is increased ten times. A Ime over any £iuml3er in- 

creases its value ot^c thousand times. Thus, 100, or V, 

five thousand ; M, one million* • 

4. By this method of combining letters they may be 
made to denote all 'determinate quantities. 

5. Examples' 

(i.) Nine hundred and forty- three. 

(2.) One thousand, eight hundred and fifty-six. 

(3.) Two millions, four hundred and twenty-five thou- 
sand, four hundred' and eleven. 

(4.) One billion, two hundred millions, forty thousand, 
three hundrecland fifteen. > 

(5.) Twenty-five, trillions^ one hundred and four billions, 
three hundred and seventy-five millions, and fifty-four. 

(6.) Five , hundred and thirty-seven millions, two hun- 
dred and nineteen thousand, one hundred and three. ' 

(7*) Sevenhundred and seventy-spyen millions, seven 
hundred and seven. . 

(8. J Fourteen thousand, nine hundred and seventy-eight. 

(9.) Thirty-two millions, twenty-three thousand, two 
hundred and fifty-six. ^ 



n. NUMERATION. 

§12. 1. NuBiERATio^ id the reading of numbers. 

3. It is a mere declarative act, consisting, when the 
numbers are expressed by figures, in calling off each figure 
by the appropriate name of the place whichjt pccupies; 
when by letters, in calling off. the entire number. 

§ 13. 1. Case I. To read numbers expres^etiby figures. 

Rule. Beginning at t^e Jeft, call each significant figure 
in order, by the appropriate name of its place and period, 
except the last, to which the name is not ad46dv 

2. Illustration. 



M 

Qi O 
ft .S 



3 O 



93 
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41.080.652.941.600.807.362.546.278.009.650.208; which 
is read, forty-one decillions, eighty nonilUdns^ six mmdred 
and fifty-two octillions, nine hundred and fprty-one septill- 
ions,* six hundred sextillionS, eight hundred d^d seven 
quintillions, three hundred and sixty-two quadrillions, fiVe 
hundred and forty-six trillions, two hundred and seventy- 
eight billions, nine millions, six hundred and fifty. thou- 
sands, two hundred and eight. 

3. Emmples. To be written in word^., (equivalent to 
reading:) 



(1. 

(2. 
(3. 

(4. 
(5. 
(6. 

(7. 

(8. 

(9. 
(10. 
(11. 
(12. 



49. 

356. 

9.758. 

7004. 

268012. . 

863700523. 

701001204. 

345068900457. 

12344567890. 

3875()42i8756324. 

iieioooioooooi. 

99999989997996993991 . 
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6. The numeration of numbers, expressed by letters, is 
sufficiently obvious,- from the directions given for their no- 
tation (§ 10. 5). But to carry out the uniformity of our 
plan, we subjoin a distinct Case and JKule. 

§ 14. 1. Case II. To read numbers expressed by letters. 

Rule. Begin at the left, and call each letter by name, 
in order ; by the rule for notation by letters, ascertain the 
number expressed, and declajre it. 

2. Illustration. MDCCCXLI. 

Here we begin at the left, and say, M, D, three Cs^ 
XL, I: one thousand eight hundred and forty-one. 

3. Examples. To be written in words (equivalent to 
reading) : 

(1.) XL. 

(2.) LVL 

^3.) LXXIX. 

(4.) CXCIX. 

(5.) DCCCLXVII. 

(6.) MDCIO. 

(7.) MMDC. 

(S.^'Io: 

(9.) pODLV. 

(10,) VCIOLXXXIV. 

(11.) MDGLXVI. 

(12.) MMCCCCXCXIX. 

4. In Latin authors, the Homan method of notation is 
alone met with. 

5. By uSj at present, its chief use is to mark divisions 
and jsubdi visions in books; and sometimes the number of 
the year. 

6. To express quantity, for Arithmetical calculations, it 
is not at all employed. 

No further reference to it, therefore, will be made in this 
work ; . the Arabic method alone will be understood and 
employed. 



in. ADDITION. 

§ 15. 1. Addition is the bringmg together of two or 
more numbers inta one. -Thus, 4 and 3, may be brought 
together, into the one number 7. 

2. The result of an addition, is called sum, totaly or 
amount. . 

3. Addition is indicated by a sign, consisting of a hori- 
zontal line ( — ) crossed by a perpendicular ( | ), (+)> call- 
ed pltis, which signifies iriore. 4+3, denotes that 3 is to 
be added to 4. 

4. Equality is denoted by two horizontal lines (==), 
which are read eqiuils, or is equul to. 4+3=7, denotes 

that 3 added to 4 equals 7. 

* ■» - 

^ 16. 1. Cas^. To add numbers. 

Rule. I. Write.the numbers imder each other, in the 
order of, units under units, tens under tens, and so on ; and 
draw a horizontal line underneath. 

II. Begin at the foot of the right hand column,, and 
bring together all the units it contaiils. 

If the sum be less than 10, write it under the unita; if it 
equal or exceed 10, write, under the units, the figure at the 
right, and keep in memory, that at the left (which is a ten 
or tens J § 7. 1, 2, 3), to be added to the tens in ,the next 
column. 

III. Bring together the tens in the next column, and, 
add to the sum, the ten or tens kept in memory, taken out 
6f the preceding column. 

If the sum be less than 10, write it under the tens; if it 
equal or exceed 10, write the figure at the right under the 
tens, and" keep in memory, that at the left, to be added to 
the hundreds (§ 7. 1, 2, 3) in the next column. 

rV. Proceed in the same manner with each succeeding 
column ta the last, the whole sum of which write down. 

2. Illustration. 67421+389+641827+30+4+7259. 

{1.) We write the numbers under each other, units un- 
der units, tens under tens, and so on ; and draw a horizon- 
tal line under them. 
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67421 

389 

641827 

30 : 

4 
7259 



716930 



(2.) We then begin at the foot of the column of units, 
and add, saying, 9+4+0+7+9+1=30 ; we write un- 
der the linits, and keep the 3 (which, being in the second 
place (§ 7. 1), is tens) in memory, to add to the tens in 
the next column — that of tens. 

(3.) Then for the next column, that of the tens, we say, 
3 (for the 3 kept in mind) +5+3+2+8+2=23 ; we write 
3 under the tens, and keep the 2 (which, being in the third 
place, is hundreds, § 7. 1) in mind, to be added to the next 
column-=-that of hundreds. 

(4.) We proceed in this manner to the last figure on the 
left hand, when the true sum, 716930, is obtained. 

3." EocphmaMon. The Rule is founded on the principle 
of Notation, that figuries inci^ease in value from right to left 
tenfold C§ 7. 5). Taking on in memory, therefore, the 
figure ajt the left, in each case when, the sum equals or ex- 
ceeds 10, is but bringing together those of the same value. 
Its correctness is evident from the nature of Notation 
(§ 7. 5). It is called carrymg*. * . 

4. The accuracy of an operation, in Addition, may be 
tested, by adding downwards. If the sums agree, there is 
probably no error ; as, we should not be likely to commit 
the same error, adding tyiro different ways. 

ft _ 

5. Proof,* Addition is proved by reversing the opera- 
tion; that is, by taking away, froiji the 5wm, the numbers 
put together to make it. This may be done by successively 
subtracting each of the numbers added ; the first from the 
sum, the next from that remainder, and the next from that, 
and so on to the last, which, if the operation be correct, will 
leave no remainder. .. 

* This |)roof should be omitted till the pupil has become fam'Uar with Subtraction. 
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Or, shorter ; the numbers may be added from the left, 
and the sum of efeieh column be subtracted from the sum 
first obtained; the remainder, after each subtraction, be- 
ing supposed to stand at the left of each succeeding figure 
in the sum, and to be added to it. 

If, with this addition, the sum of each column can be 
subtracted from that of each column first obtained, and so 
on to the last, and then there be no remainder, the opera- 
tion is correct. 



6. Illustration. 






7346 




6235 


* 


5124 




4013 


• 

V 


8602 


• 


36.320 



1120 

(1.) Here we add, at first, the figures contained in the 
column at the left, which consists of thousands, and sub- 
tract the sum 25, firom the number 26, and set down the 
difference 1. This 1 is produced firom what was carried 
on,f]Som the next lower column, that of hundjreds, in the 
first addition. 

(2.) We then suppose the 1 to be added to the, next 
figure ill the sum, to that in the place of hundreds, which 
is 3; and which, by the addition, becomes 13; or, as the 
1, in reaUty^ is 1000, and the 3, 300, the amount is 1300. 

(3.) We then add the column of hundreds, the sum of 
which is 12, or 1200, subtract it from the 18, or 1300, and 
we have a remainder IV This again is produced from 
what was carried on from the next lower column, that of 
tens, in the first addition. 

(4.) We then suppose it added to the next figure in the 
sum, that in the place of tens, which is 2, and which-, by the 
addition, becomes 12; or, as the 1, in reality, is 100, and 
the 2j tens, or twenty, the amount is 120. • 

(5.) We then add the column of tens, the sum of which 
is 10, or 100, subtract it from the 12, or 120, and we have 
a remainder 2. This is produced from what was carried 
from'the units, in the first addition. 
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(6.) We then suppose this 2, which is, in reality, 2 tens, 
to be added' to the next figure in the sum,1iiat in the unit's 
place, which is 0, and which, by the addition,. becomes 20. 

{7.) Then we- add again the units, the sum of which is 
20, which subtracted jfrom the sum last obtained, leaves no 
remainder. - - - 

{&i) The operation, therefore, was correctly performed. 

7. Explanation. Addition and Subtraction are directly 
opposite one to the other. Each, therefore, iQust prove 
the other. Bringing together numbers separate^! by sub- 
traction, must, if the operation be correctly performed, give 
the numbw from which the subtraction was Oiade, and so 
prove the operation of subtraction (§34,1). Separating 
numbers brought together by addition, from' the sum in 
which they are united; must,- if those numbers are exactly 
separated from that sum-, prove fbe operation of addition. 

The remainder, in each^-case taken to the right, is pro- 
duced from what was carried on to the left, in the first ad- 
dition. And, in this I'everse operation, it is obvious^ it 
should be taken back where it was fiirst obtained. 

8. Exaniples. ' ' - 

(1.) Add 94372+82364+79601+18294+52987+651. 

Ms. 328259. 
(2.) Add 5687450369+6798560673+8709293461+ 
1324658709+4576349258. Am. 27096312470. 

(3.) Add. 235809+4?d+72910+509267+8392. 

Am. 826798. 
(4.) Add 83081+16032+52071+73065+71054+640. 

A.ns, 295943 
(5. ) Add 91704+27541 +50179+73276+584Q3. 

Ans. 301103. 
(6.) A-mangave to one of his sons 435 dollars; to an- 
other 629 ; and to another 747 ; how many did he give them 
all ? — Aws. ISil. 

(7-.) A gentleman purchased a farm for 6941 dollars, 

paid 375 dollars for fencing it, and 290 dollars for having 

a barn built upon it. Few: how many dollars must he sell 

it, to gain 100 dollars ? • Ans. 6706. 

(B.y A merchant, on settling his accounts, finds he "owes 
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A.499doUars; B. 537; C. 626 ;D. 792; and iS. 870. 
How much does he owe them all ? Ans. 3324. 

(9.) What is the sum of four, forty, four hundred, four 
thousand, forty tUousahd, four hundred thousand, four mill- 
ions, forty millions, and four hundred, millions ? 

Ahs. 444444444 . 

(10.) What'is the sum of three hundred and forty-seven, 
six thousand three himdred,-five hundred and twenty-five, 
twelve thousand fourhimdred and ninety-eight, two mill- 
ions nine hundred and eighteen, and one hundred and 
ninety-nine thousand seven hundred and forty-three ? 

Ans. 2220331. 

(11.) What is the sum of- nineteen, ninety ,^even hun- 
dred and twenty-nine, five thousand four hundred and fif- 
ty-six, eighteen thousand iand thirty-five, and three hun- 
dred and twenty thousand nine hundred and eighty-one ? 

ilw*. 345310. 

(12.) A.gentleman, being asked how old he was,: said, 
he was married when he was 29 years of age; that he 
lived with his wife 8 years before the birth of their son, 
who was now 27 years of age. What was his age ? 

^715^. 64 years. 

(13.) Bought of my neighbor 4 loads of hay; the first, 
weighed 1600 jpounds; the second, 2100 pounds; the 
third, 1999 pounds; the fourth, 1709 pounds. What was 
the whole weight ? Ans. 7408 pounds. 

(14.) For a* certain undertaking in a village, seven men 
agree to give, each^ as much money as he ^has cash in 
pocket; John has 47 dollars; Peter, 121; James, 50; 
Richard, 79;^ Francis, 107; Frederick, 192; and WiU- 
iam, 305.' . How much stock do they bring together? 

' Ans. 901 dollars. 

(15.) An orchard contained 325 apple trees, 300 peer 
trees, 412 peach trees, 46 plum trees, 5 cherry-trees, and 
6000 mulberry trees. How many trees did the orchard 
contain? ' il»5. 7088 trees. 

.(16.) A merchant had a store-house in which he had, at 
one. time, 6000 bushels, of oats, 576& bushels of wheat, 
1375 bushels of rye^ 8750 btfehels of corn, and had room 
enough left for 2000 bushels more of corn. How many 
bushels would the stpre-house hold ? 

Ans. 23890 bushels. 



IV. MULTIPLICATION. 

§ 17. 1. Multiplication is the bringing together as 
many times oiie number as is denpted by another. 

2. It is not an essentially distinct operation; but is sim- 
ply a convenient and concise method of performing Addi- 
tion. Thus, if the sum of 4 times "5 were required, the 
mode by addition would be to Write the 5 fouur times, 
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by multiplication, the 5 is written but once, with, the .4, de- 
noting the repetition, under it, 
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• * ' m 

3. The number repeated is called the wwZfo]pfocanrf; that 
denoting the repetition, the multiplier. ; both together, con- 
sidered as concurring to produce the result, /ac^or* ; the re- 
sult, the product, 

4.- The exact product of two or more numbers is, some- 
times, called a composite number ; and, sometimes, ^mul- 
tiple. 

6. Multiplication is indicated in two ways ; by a sign, 
consisting of a line drawn obUque to the right (\.) crossed 
by one cfiaWn oblique to the left.(/), (X), called the. sign of 
multiplication V and hy a period (.). 4x3, demotes that 4 
is to be multiplied by 3 ; so 4.3. ' 

6. These and the other signs employed in Arithmetic, 
are of great practical use, in denoting and abridging ope- 
rations. Their employment must be left to the good sense 
find dexterity of the pupil, like that of many other modes 
of abridging Arithmetical calculations; the pointing out of 
which would involve unnecessary and tedious details. 

7. Before the operation of Multiplication can be per- 
formed, the pupil must thoroughly commit to memory the 
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following, from its supposed inventor, called Pythagorean^ 
or,*iilore comitionly, 
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2 times 1 
2 times 2 
2 times 3 
2 times 4 
2. times 5 
2 times 6 
2 times 7 
2 times 8 
2 times 9 
2 times 10 
2 times 11 

2 times 12 

3 times 1 
3 times . 2 
3 times 3 
3 times 4 
3 times 5 
3 tiines 6 
3 times 7 
3 times 8 
3 times 9 
3 time& 10 
3 times 11 

3 times 12 

4 tinvBs 1 
4 times 2 
4 times 3 
4 times 4 
4 time* 5: 
4 times 6 
4 times* 7 
4 times 8 
4 times 9 
4 times 10 
4 times 11 
4 times 12 



are 2 
are 4 
are 6 
are 8 
are 10 
are 12 
are 14 
are 16 
are 18 
are 20 
are 22 
are 24 

are 3 
are 6 
are 9 
are 12 
are 15 
are 18 
-are 21 
•are 24 
are 27 
are 30 
are 33 
are 36 

are 4 
are 8 
are 12 
are 16 
are 20 
are 24 
are 28 
are 32 
are 36 
are 40 
are 44 
are 48 



5 times 1 
5 times 2 
5 times 3 
5 times 4 
5 times 5 
5 times 6 
5 times 7 
5' times 8 
5 times 9 
5 times 10 
5 times 11 

5 times 12 

6 times 1 
6 times 2 
6 times 3 
6 times 4- 
6 times' 5 
6 times 6 
6 times ^ 7 
6 times 8 
6 times 9 
6 times 10 
6 times 11 

6 times 12 

7 times 1 
7 times 2 
7 times ' 3 
7 times 4 
7 times : 5 
7 times 6 
7 .times 7 
7 times 8 
7 times 9 
7 times 10 
7 times 11 
7 times 12 



are 5 
are 10 
are 1& 
are 20 
are 25 
are 30 
are 35 
are 40 
are 45 
are 50 
are 55' 
are 60 

are 6 
are 12 
are 18 
are 24 
^e 30 
are 36' 
aire 42 
are 48 
are 54 
ar;e 60 
are 66 
are 72 

are 7 
are 14 
are .21 
are 28 
are 35 
are 42 
are 49 
are 56 
•are 63 
are 70 
are 77 
are 84 



6 

7 
8 
9 



8 times 1 
8 times 2 
8 times 3 
8 times 4 
8 times 5 
8 times 
8 times 
8 times 
8 times 
8 times 10 
8 times 11 

8 times 12 

9 times 1 
9 times 2 
9 times 3 
9 times 4 
9 times 5 
9 times 6 
9 times 7 
9 tim^s 8 
9 times. 9 
9 times 10 
9 times 11 
9 times 12 



are, 8 

are 16 

are 24 

are 32 

are 40 

are 48 

are 56 

are 64 

are 72 

aire 80 

are 88 

are 96 

are 9 

are 18 

are 27 

are ^ 

are 45 

are 54 

are 63 

are' 72 

are 81 

are 90 

are 99 
are 108 



10 times 
10 times 
10 times 
10 timesi 
10 times 
10 times 
.10 times 
10 times 
Id times 
10 times 
10 times 
10 times 



lare 10 

2 are 20 

3 are 30 

4 are 40 

5 are 50 
6ar« 60 

7 are 70 

8 are 80 

9 are 90 

10 are 100 

11 are 110 

12 are 120 
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11 times 1 axe 


11 


12 times 1 are 


12 


11 times 2 are 


22 


12 times 2 are - 


,24 


11 times 3 are 


33 


12 times 3 are 


36 


11 times 4 are 


44 


12 times 4 are 


48. 


11 times 5 q^e 


55 


' 12 times 5 are 


60 


11 tiriies 6 are 


66 


12 times 6 are 


72 


11 times 7 axe 


77 


12 times 7 are 


84 


11 times 8 are 


88 


13 tiiixes 8 are 


96 


11 times 9 are 


99 


-12 times 9 are 


108 


11 times id are 


110 


12 times 10 are 


120 


11 times 11 are 


121 


12 times 11 axe 


132 


11 times 12 are 


132 


.12 times 12 are 


144 



35 



§ 18. 1. Case 1. To multiply by a single figure. 

Rule L I. Write the multiplier tinder the xinits of the 
multiplicand, and draw a horizontol line underneath. 

II. Beginning with the* units, multiply each figure in 
the multiplicand, successively to the last, writing under 
each its product, if it be less than 10 ; if it equal or ex- 
ceed 10, writing down the right haiid figure, keeping that 
at the left in mind to be added to the next higher product 

in. /The entire product of the last figure write down. 



2. lUustraHon. 4789x7. 



4789 
33523 



(1.) We write the mtdtiplier under the units of the mul- 
tiplicand, and draw a horizontal line below. 

(2.) We then begin at the right, and say, 7 times 9 are 
63; we write 3 and keep the 6 (which is tens, § 7. 1.) in 
memory, to be added to the nextliigher product— that of 
the tens. . - 

(3.) We then say, for the next figure, the fens^, 7 times 
8 are 56 ; to. which we add the 6 kept in mind firom the 
last product, which gives 62 ; we write the 2, and keepthe 
6 (which is hundreds) in mind, to be added to the next 
higher product — that of the hundreds ; and so onto the last 
figure; the whole product of which we write down, and 
the true product, 33523, is obtained. . 

4 
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3. ExplanaHon% Multiplying each figure in the multi- 
plicand by the multiplier, is precisely equivalent. to an ad- 
dition of so many times the multiplicand as is denoted by 
the multiplier. Thus, 4789 written seven times -and add- 

' ed, gives a sum just equal to theprodinct in the illustration. 

■ " 4789 
4789^ 
4789 
• 4789 
■ 4789 
4789 
478d 

33523 

4. Multiplication, therefore., being biit the additioil of 
the same quantity a certain number of times, it is obvious 
why the Idft hand figure in each projdjict should be added 
to the next higher product (§ 7. 5)* ' - 

The reason for this is the same as that for carrying in 
Addition (^ 16. 3)* 

5. Or, Rule II. Indicate the operation by the sign; 
draw a horizontal line underneath; multiply as before, and 
write the product below the lijie% 

7. niwtration. 4789x3 

14367 

8i Or, Rule HI.- Indicate the operation by the sign; 
write after the ftaultiplier the sign of equality; multiply as 
before, and write the product at the right. 

9. laustraHon. 4789x3=14367. 

10. Examples, 

(l.y. Multiply 3579 by 4. >ln*. 14316. 

(2.) Multiply 53182 by 6. Ahs. 319092. 

(3.) Multiply 11472 by 5. " Ans. 57360. 

(4.) Multiply 2938i5 by 3. - • Ans. 881445. . 

(5.) Multiply 862537 by 7. Ans. 6037759. 

(6.) Multiply 4136928 by 8. Ans. 33095424. 
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(7.) Multiply 9425738 by 9. An^.84SSl642. 

(8.) Multiply 37146927 by 5. Ans. 185734635. 

^9.) Multiply 741137913 by 8. Ans. 5929103304. 

(10.) Multiply 397564257 by 6. il^. 2385385542, 

(11.) If a man earn SdoUars a day, how many will he 
earn iil 52 days ? Ans. 156 dollars. 

(12.) If a man thrash 8 bushels pf rye a day, how many 
will he thrash in 46 ^ays ? ^ Ans. 368 bushels. 

(13.) "What will 765 ppuncjb of cheese cost, at 9 cents 
per pound? - ^rw. 6885 cents. 

(14.) What win 894«heep cost, at 4 dollars a head ? 

Ans^ 3576 dollars. 

(15.) What will 1583 feet of timber cost, at 7 cents a 
foot? 4w5. 11074 cents. 

(16.) A father cjistribuied his property equally among 
6 sons. Each son's part wa» 56347 doflars. What was 
the value of the feith^r's, property ? -Ans^ 338082 dolliars. 

(17.) Says John to Dick, you have 8 times^27 marbles, 
and I have 5- times as many as you. How many had 
John? 4^5.1080 marbles. 

(18.) A* merchant boiight 33 bales of cloth, each bale 
containing 8 pieces, and each piece 9 yardp. How many 
yards were there in alL? Ans. 2376 yards.' 

(19*) How many days will it take 1 man to do a piece 
of work, that 9 men will do in 72 days ? 

Ans. 648 days. 

§19. 1. Case II. To multiply by 10, 100, 1000; or 
by 1 with any number of ciphers annexed. 

Rule. Anne^ithe ciphers of the multiplier to the mul- 
tiplicand. 

2. Illustration. 

(1.) 4869x10=48690. (2.) 4869x100=486900. 

3. Explanation. Each cipher annexed to the multipli- 
cand, removes it o^e place farther to the left,* putting units 
in the place of tens, tens in that of hundreds, and so on ; 
and so increases it tenfold (§ 7. 6). ^ ■ 
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4. Examples. 

tl.) Multiply 347 by 10. Arts. 3470. 

t2.) Multiply 561 by 100, Ans. 56100. 

(3.) Multiply 983 by J.060, . Ans. -983000. 

(4.) What will 76 barrels of flour <30st, at 10 dollars a 
barrel ? Ans^ 760 dollars. 

. (5.) If 100 m^n receive 291 dollars each, how many 
will they all receive ? An$. 29100 dollars. 

(6.) What will 100 pieces of broadcloth cost, estima- 
ting each piece at 273 dollars ? Ans. 27300 dollars. 

% 20. 1. Casu III. To multiply by two or more sig- 
nificant figures,' . 

BrULE. I» Write the multiplier under the multiplicand, 
in the order of, units under units, tens under tens, and so 
on, and draw a horizontal line underneath. • 
* II. Beginning with the units, multiply each figure in 
the multiplicand by each figure in the -multiplier success- 
ively, and'wxite the first figure of each product directly 
under that figure of the multiplier by which it is produced, 
and carry as in Case I. Ride I. 

III. Add together the products of the several figures 
of the multiplier, and their sum will be the product re- 
quired. 

3. Elustration, 

7458x423 7458 

423 



22374 
14916 , 
29832 

3154734 

- (1.) Here we write the multiplier mider the multipli- 
cand, in the order of-units under units, and so on. 

(2.) We then begin with the units, in the multiplier, a.nd 
multiply each figure in the multiplicand by it, as in Case I. 

(3.) We then take the 2, in the tens place in the multi- 
plier, and multiply each figure in the multiplicand by it, in 
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the same way> only that the multipBer b^ing t&ns^ the pro- 
duct is written to the left one place^ to increase it tenfold 
(§ 7. 5), and ao the first figure is written in the tens place, di- 
rectly under that figure in the multiplier which produced it. 

(4.)^Wetheh tako4be4, in the hundreds place; -multi- 
ply by it in- the same way, and write the first figure of the 
product in the place Of hundreds, directly under 'that .fig-» 
ure in the multiplier which produt5ed it." 

(5.) The aura of the three products, thus obtained, is the 
required product, 3154734. ^ 

* ' ■ • ■ 

^. Explanation^ Sach significant figure in the muli^plier, 
after the first to ther right, has a local Value (^ 5. 3) which is 
determined by its. place. The product of each must, there- 
fore, be so many fold greater than that by simple- units as 
wiU correspond with tihue figure of the multiplier by which 
it is produced. It is so increased by removing it so many 
places to the left as. that occupied by the multiplying fig- 
ure -{§ 7. 5) ; or, in other words, by placing the first figure 
of each product directly under that figure of the multiplier 
by which it is produced (§ 18. 3). 

4. It is obviously immaterial which figure of the multi- 
plier is multiplied by first, if the rule for placing each pro- 
duct- be carefully observed (§ 20. 1. Bule. II.). 

5. The right hand figure is usuallj^ taken first for con- 
yenieirce. ' 

6. jExamples. 

(1.) Multiply 756 by 78. Ans. 58968. 

(2.) Multiply 517 by 89. . Aril 4601S. 

(3.) Multiply 436 by 133. Ans. 57988. 

(40 Multiply 76432 by 2345. Ans. 179233040. 

(5,) Multiply 968753 by 7953. Ans. 77O4492609. 

(6.) A merchant sold 346 tons of iron, at- 142 dollars 
-per ton. What was the price of the whole ? 

Ans. 49132 dollars. 

(7.) There are 24 hours in a day, and 365 days iji a 
year. If a ship sail . 7 miles in an hpur, how many miles 
will she sail in a year ?. An^. 61320 iniles, 

(8;) What is the value- of the hay that is produced on 
19 farms; allowing each farm to produce 75 tons, and al- 
lowing the hay to be worth 12 doUeirs a ton ? 

Ans. 17100 dollars. 
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^ 21. 1. Case FV. To multiply, when a cipher or ci- 
phers intervene between the significant figufe&y either of the 
fnultiplicand or muUipUer, - * 

- • *• • • 

Rule. L Write down the numbers as in Case IIL, 
and proceed; as in that. case, with the multiplication of the^ 
significant figures. . ,. 

II. If cipher occurs in the multiplicand, write, in the 
place for its product, cipher oiily^ or that number which 
may be carried from the preceding multiplication; if it 
occurs in the multiplier,- pass it over; taking care that the 
first figure of the next product stand directly under its. 
multiplier. 

2. Illustrations, 

(1st.) .4807x23. 4807 (2d'.) 3876x4007 3876 

23 4007 



14421 27132 

9614 15504 



110561 15531132 

(1.) In the first of thesCf illustrations, cipher occurs in 
the multiplicand; and, in multiplying, its .plg,ce receives, 
when we multiply by the 3, 2 which is carried on firom the 
multiplication of the units ; when we multiply by the 2, its 
place receives 1, which is carried on firom the preceding 
multiplication. - 

(2j) In the second illustration, we have two ciphers in 
the multiplier, both of which are entifely passed over; 
their only influenpe being to remove the ne^tt product^ that 
produced by the 4, two places to the.left. 

3, Explanation. The product of cipher by a significant 
figure is cipher only ; so the product of a significant figure 
by cipher is the' same ; therefore, when cipher occurs in 
either or both of the factors, it is passed over (§ 4. 3). 

•For the naultiplication of the significant figure's, the ex- 
planation is the same as that to Cas6 III. 

4. Examples. . . 

(1.) Multiply 4976 by lOS. ' Jtns. 531406. 
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(2.) Multiply 3742 by 104. Ans. 38916& 

(3.) Multiply 23243 by 2002. Ans. 46532486. 

(4.) Multiply 34567 by 4001. Ans. 138302567. 

(5.) Multiply 90042 by 9009. Ans. 811188378. 

(6-) Multiply 701231 by 1231. ; . Ans. 863215361. 

(7.) if a ship sail' at, the rate of 109 miles a day, how 
many miles will she. sail in 72 days ? AnSo'7848 miles. 

(8.) Suppose 4^ men were concerned, in the payment of 
a debt, and each man paid 1034 dollars. How miich was 
the debt? " . . , il?w. 43428, dollars. 

(9.) Suppose an orchard to consist of 109 rows, 126 
trees in /a row, and 1007 apples on a tree; how many 
treesy and how many apples are there i 

Ans. 13734 trees, 13830138 apples. 

§ 32. 1. Ca^ie V. To multiply^ wJien there are dpHers 
at the right of either or both of the factors. 

lluLE. Write the significant figures of the * multiplier 
under thos.e of the multiplicand, multiply by them, and an- 
nex the ciphers of both factors ta the product. 

2. Blustratimis. 

(1.) 371x230 371 (2.) 5700x490 6700 

280 N 490 



1113 513 

742 228 



85330 2793000 

> . • • ># 

3. Explanation* . -When the ciphers at thia right of the 
factors are disregarded, each factor is diminished tenfold 
for every cipher omitted, by having its significant figures 
brought so many places to the right. The product nmst 
then be increased so many tunes tenfold as there were ci- 
phers t)mitted. This is done, by annexing the piphers to 
the product '(§ 19. 3). 

4. Eooamples. 

(1.) Multiply 462 by 250. Ans. Il550a. 

(2.). Multiply 537 by 340.. Ans. 182580. 
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(3.) Multiply 3520 by 460. . Ans. 1619200. 

(4.) Multiply 683500 by 59300. Ans. 40531550000. 

(5.) Multiply 789300 by 6840. Ans. 5398812000. 

(6.) Multiply 918270 by 72000". Ans. 66115340000. 

(7.) There are 320 rods in a mile ; ho.w ms^ny rods are 
there in 436 miles ? Ans. 139520 rods.^ 

(8.) What is the value of afarm consisting of- 280 acres 
of land, -at 140 dollars an acre ? . Ans. 39200 dollars. 

(9.) A mkn "had a farm, on whicih he raised 360 bushels 
of wheat ; and he h^d another, on which he raised 6 times 
as mucE ; what quantity didiie r.aise on both ? v » \ 

Ansi 2520 bug^els. 

(10.) if a man travel 40 miles in a day, how many miles 
will he travel in'236 days ? Ans. 9440 miles. 

4 28. 1. C^SE VI. Ta multiply by 9, 99, 999, or by 
any number of nines.* . - 

Rule. Annex to thq multiplicand as many ciphers, as 
there are nines in the -multiplier ; and, from the product, 
subtract once the^ultipiicahd. 

2. Illustrations. 

(1.) 473X9 4730 • - (2.) 398x99 39800 

473 • 398 



4257 39402 

3. Explanation. Annexing a- cipher to the multipli- 
cand, miiltiplies it by 10 (§ 19. 3) J two ciphers annexed, 
multiplies it by 100 [ and so on ; and so the multiplicand 
is taken once more, than is required when" the multiplier is 
9> or' any number of nines. It is, therefore, subtracted 
orice. , , / 

4. Examples. 

(1.) Multiply 48 by 9. Ans. 432. 

(2.) Multiply 362 by 9. A7is. 3258. 

(3.) Multiply 563 by.99. Ans. 55737. 

(4.) Multiply 6473 by 99. . . Ans. 640827. 

* This case should be passed over till the- pupil has learned Subtractiop. 
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{5.) Multiply -5821 by 999. Am. 5815179. 

(6.) Multiply 4629 by 999. ' Ans. 4624371. 

(7.) Multiply 345 by 9999. An^s. 3449655. 

(8.) A Certain eornfield contains. 228 rows, which are 
99 hills long., How many hills are there ? "^ 

Ans. 22572 hills. 

(9.) If a njan's income be 1 dollar a day, what will be 
the amount' of his incoirie ill 99 years, allowing S65_ days 
to each year? : ilw5. 36130 dollars. 

(10.) In dividing a certain sum of money amorig^ 89 
men, each man received 999 dollars. What was the sum 
divided? ^W5. 88911 doll^s. 

• » ' ^ - 

§ 24. 1. Case VII. To mtdtiply bi) a composite num" 
*6r(§ 17. 4). - .■ - : ' 

' . •■ . ■ ' . * • 

Rule. Indicate the operation by the sign; multiply 
first by one of the factors, and that product^ by the other ; 
the last product will be, the product' required. 



2. lUtiStration. . 
5937X48. 48=8x6 


5937 or, 5937x8 


^ 


174Qfivfi 


■ 


47d0fi 




6 ^ 284976 



284976 

3*. Explanation. In the illustration, the product of the 
multiplicand, by 48, is equal to 6 times its product by 8, 
because 48 is 6 times as many as 8.. And the reason, it is 
evident,' will -apply to all operations under the rule; it will 
hold universally, that the -multiplication of the multipli- 
cand by one factor of the multiplier and that product by 
the other; and, if "there be more factors, that product by 
the next, stnd so on ; will give a final product precisely 
equivaleilt to that obtained by the whole multiplier. 

4. Eguimples. 

(1.) Multiply 183 by 49. . Ans. 8967. 

(2.) Multiply 262 by 63. ^ Ans. 16506. 

5 
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(3.) Multiply 893-by 84. Ans. 75012. 

<4;) Multiply 2784 by 96. Ans. 267264. 

(5.) Multiply 510361.by 86. Ans. 18372996. 

(6.) Bought 75 tons of hay, at 15 dollars a ton. What 
di4 the whole cost,? . Ans. 1125 dollars. 

(7.) What cost 172 acres of land, at 36 dollars aai acre? 
..." Ans. 6192 dollars.. 

(8-) What will 876 jpounds of coffee cost, at. 28 cents 
per pound ? • Ans. 24528 cents. 

§ 25* 1. Case VIII. To multiply^ v)lien the multiplier 
has in it a multiple, embracing' one or more of its remain^ 
ing figures. 

• 

Rule. Indicate the operation by the sign; muhiply first 
by that figure of the multiplier which is embraced, in the 
multiple, and that product by the other factor.ia the multi- 
ple ; writing the first figure of each product directly under 
the right hand or lowest figure of the number whose prd- 
du<Tt it is to denote. - 



2. Blustrations. ; 

(Ist.) 897x618. 897 

618 


(2d.) 7351X637. 7351 

637 


■ 5382 X3 
16146 


"51457X9 
463113 


. 554346 
(3d.) 6479^X85672^ 


'4682587 

.64793 -. 

- ■ 85672 


• 


518344 X7X9 . 
3628408 . . 
4665096 



555Q945896 . 

(1.) In theiirst illustration, 18 is the multiple of the re- 
maining figure (6; 6x3=18. We then multiply by the 6, 
the number of the multipliet enibraced in the multiple ; 
and" that product by. 3, the other factor in the multiple, 
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writing the 'product two places to the right/ its first figure 
under the 8, to denote the product of 18 (§ 24. 3)? 

(2.) in the second illustration, tha multiple fe63;. the 
factor expressed is 7. W.e multiply first by the 7, and its 
product by 9, the other factor in the multiple ; 7x9=63 
(§24.3), 

.(3.) In the third illustration, we have , two iriulliples, 56 
and 72 ; 56=8x7 ; 72=9x8. We multiply first by 8, the 
factor in 56 -expressed, and tKat product by 7, the other 
factor in 56; tficn the 8, beiilg also a- factor ii^72, we mul- 
tiply its product by 9, the other factor in 72. -For the pro- 
priety of multiplying by thj3 factors of a composite num- 
ber, instead of the number itself, see §. 19. 3. 

0» Example?, . ' ; 

(1.) Multiply 4821 V^42. ' Arts. 3571182. 

(2.) Multiply 3658 by 84&. Ans. 31P1984. 

(3.) Multiply 53168 by 927. 4»5/ 49286736. 

(4.) Multiply 89467 by 279. . Ans. 24961293. 

(5.) Multiply 621458 by 545. Ans. 338694610. 

(6.) Multiply 468921 by 455. ^ Ans. 213359055. 

(7.) Multiply 796124 by 428. ^715.340741072. 

(8.) Multiply 246101 by>639. iw^. •157258539. 

(9.) Multiply 468257 by 2763. ' Ans. 1293794091. 

(10.) Multiply 331458 by 85672, Ans. 28396669776. 

§ 26. 1. Case IX. To multiply by 1, with either of the 
digits annexed to it; as-, 11, 12, 13, 14, ^c. 

Rule. Indicate the multiplication by the sign ; multiply 
by the right hand figure of the multiplier; write the pro- 
duct under the inultip'licand, one place Jo the right y add 
it to the multiplicanci, and the sum will be. the required 
product. . . ' ' 

2. Illustration. 

3754X19. 3754x19 

33786^ > 



71326 



3. Explanation.. Writing the product of the units one 
plac6 to the right, leaves the multiplicand as the product 
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of the ien,^ with its first figure in the ten*s place, and so, in 
effect, multiplies it by 10. It is as though the multipli- 
cand were fir^t multiplied by the ifen; the cipher being 
kept in piind, not expressed ; aiid then by the units. 

4. EocqmpleSj 

-' •(!.) Multiply 734 by 12. ' iw5; 8808. 

(2.) Multiply 4643 by 13, ' Ans.m^^9, 

(3.) Multiply 5356 by 17. ' iln5. 91052. 

(4.) Multiply 63412 by 19. ' . Ans. 1204828. 

(5.) Multiply 71589 by 15. ' Arts, .1073835. 

(6.) Multiply 93567 by. 18, " 4^.1684206. 

(7.) Multiply 82456 by 14. Ans, 1154384. 

(8.) -Multiply 58934 by 16. . ilTW. 942944. 

(9.) If there are 18 panes of glass in a window, how 
ma^y are there? in a house wjiich has 58 such windows ? 

Ans, 936. 

(10.) If 19 men -can do a piece of work in 89. dfiys, how 
many men can do it i|i one day ? " . Ans, 1691. 

(11.) There is a certain num\)er, the factors pf which 
are 17 and* 462. What is the number? Arts. 7854. 

(12.) 'A farmer sold 375 pounds, oi pprk,'at 14 cents a 
poiind; and i.48 pounds of cheese, at 13 ceirts a pound. 
How many cents djd he receive in pay ? ' , 

4^5. 7174 cents. 

§27. 1. Case'X. To multiply by ly with either of the 
digits prefixed to it; o^^^l, 31, 41, 51, Sfc, 

*BuLE. Indicate the thultiplication by the sign^ multiply 
by tiie left hand figure of the multiplier ; write the product 
under the: multiplicand, one. place to the left ; add it to the 
multiplicand, and the siun will be the required product. - 



2. Illtistration, 



< _, 



5684X21. . 5684x21 

11368 



119364 
3. JSxplaiuaion. This method diiSers from Case IIL 
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(^ 20.)j only in its regarding thexraultiplieand as the pro- 
dupt by the uDiit, and so avoiding its repetition. 

^ '• " 
4. Examples, 

(1.) Multiply 13864 by 71. ^ Ans. 9843U. 

(2.) Multiply 73918 by 21. AriS. 1552278. 

(3.) Multiply 2468 by 91. Ans. 224588. 

(4;) Multiply 482436 by 81. • il/i^. 39077316. 

(50 Multiply 91738 by 81. Ans. 7430778. 

1[6.) There are 41 pieces of cloth, containing each 112 
yards ; how many yards are tbete in* all ? 

Ans. 4592 yards. 

(7.) Suppose a man travel by steam. 2190^ jnUes in a 
year ; ho\y far will he travel in 61 years ? " 

^ . Ans. 133590 miles. 

(8^) How many hills are there in a field of comV-contain-^ 
ing 14^ rows, with 71 hills in a row ? - . 

. Ans. 10579 hilK 

(9.) Ther^ are 365 days in a year; how many .days are 
there in 21 years,? .^Ans. 7665 days. 

-. ' - • 
§ 28. 1* Case XI.' To multiplyiasin the ta$t two eases j 
when ciphers intervene betwe^ the significant figtJLres, 

Rule, Proceed as in Cases IX. or X., acoordiiigas the 
ciphers are preceded by 1, or by a higher figure ; if by 1> 
according to Case IX. ; if by a higher figure, according to 
Case X,*; taking care to write each figure in the prodtict 
in its proper plac^ (^ 26. and § 27), 

2.- Illustrations. - . 

(Ist.^ 3564x109. 3564x109 (2d.) 2978x901. 2978x901 

32076 26802 



388476 - 2683178 

f 3d.) 133581x833001. 123581x832001 

988648 
3954592 

102819515581 
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(1.) Jn the first illustration, the product by the units is 
written two places to the right, in order to teave the mul- 
tiplicand, as the product by 1 hundred^ with its first figure 
in the hundreds' place. . ,' 

(2.) In the second illustration, the product by the hun- 
dreds is'.removed two places to the left,'to give it its pro- 
per value, ^ . . '. 

(3. J In tlje^ third illustration, the 32 is a jnultiple of 8 and 
4. We- first multiply by. the 8, the factor of the multiple 
expressed, apd t^at product by 4, the othe)r factor in the 
multiple^ (see Case VII»), and write the products 89 before 
directed and explained '(§ 25). 

8? Examples, 

(1.) Multiply 7698 by 104. Ans. •J'90192. 

- (2.) Multiply 6735 by 1005, il7ijj.*768676. 

(3.) Multiply 56934 by 301, Ms. 17137134, 

(4.) Multiply 37562 by 60i; Ans^ 2251^162. 

(5.-) Multiply 6456 by 105. - Ans. 677880, 

(6.) Multiply 344620 by 108. ' Ans. 37218960. 

(70 Multiply 34567 by 4001, Ans. 138302667. 

. (8,) How i^any letters ai-e^ there in a volume of 742 pa- 
ges, each page containing 401 lines, and each line 109 let- 
ters? Ans. 32432078. 

(9.) There aare 24 hours in a day } how many hours are 
there in 108 days ? . Ans.^ f&92. 

§ 29. 1. The accuracy of an operation may be tested 
by multiplying the multiplier by the rbiilfiplicand. If the 
products agree, there is probably no error ; as we should 
not.be likely to conmiit the same error muitiplyihg two dif- 
ferent ways. 



2. JllustrdUon. 


441X23. 


441 
23 


23 
441 

* • 


• 


• 


1323 

882 


23 
92 
92 




tMA-i 


%/^r 



10143 
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3, Or, as many times the multip).icand may be added 
together, as there- are units in the multiplier. 

4. Jllustrhtion. 44x3=132_ 44 

' .' 44 . 

44 ■ 

r 

' / , 132- . 

§^0.. 1« Proof.^ , Multiplication, like Addition, may 
be proved by Subtraction ; that is, by subtracting either 
factor from tha product, and the same from- that remain- 
der, and so on, till nothing remains'; then^ if the number 
of the subti*actions equal the other factor j the operation is 
correct.. 

2. Or, shorter, by Division ; that is, by dividing thepro- 
ducit by eithe* factor.- If the quotient be the other factor,- 
the operation is correct. , ^ ' 



Z. UltistrdtioTi^., 




*■ 


^ 


— " 


(i.y 


6x5=^30 


30 




. (2.) 


- 8X6=4» 




* 


6 


1. 








• 


, . * , 


^. . 




8)48 






24 




- « 


■ — ■ 




• 


- 6 


2. 


*^ 


6 



18- , • 

• .6.3. . . - 

/■ ■ 12 • ■ - -■■■ 
6 4. 

6 . . 

6 '5a=tlje other factor. 

• - 

4. Explanation. The explanation of the proof for Ad- 
dition, is sufficient for the firsf method above (§ 16. 5, 7) ; 
and that for the principle of Pivision (§ 35. 4), for the 
other. 

f This proof should be passed ov^r, tilltho^pupil has become familiar wiik Sub- 
traction and [Division. ' ' " . 
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4 31. 1. Subtraction is the taking of one number from 
another; or- the separating of a. number into two others, 
on^ of which is given* Thus, 8 piay be taken from 18 ; 
and-we shall have, as the equivalent of the 18, the two 
numbers '8 (that which was given) and 10. 

S. It is,; therefdre, directly the reverse gf Addition, or 
the bringing of numbei's together (§15. 1). ^ 

3. "The number from which the ' subtraction is made, is 
caUed the ^tnMcnrf / that' subtrd.cted, the subtrahend; the 
result, the remainder. ' " - • ~ 

4. Subtraction is indicated by a. horizontal line ( — ), 
called, mini^^, signifying less. 4—3, denotear4 less 5, or 

that 3 is to be* subtracted from: 4. 

'•■*.' 

§ 32. 1. Case I. To subtract^ when ea^h figure in the 
minuend Equals or exceeds the corresponding figures in the 
subtrahend. 

Rule. I* Write the subtrahend under the minuend, in 
the order of, units und6r units, tens under tens, and so on ; 
and draw a horizontal line underneath. 

11. Beginning at the right, take each figure in the sub- 
trahendrfrom that above it^ and write the difference under- 
neath; Or, when there is no difference, write a cipher. 

3. Illustration. 9643187—7532043* 

(1.) We write th^ minuend, the number fit)m which the 
subtraction is to be made, iirst, and the subtrahend, the 
number to be subtracted, under it, in the order of units un- 
der units, tens under tens, anrd so on ; and dra^V a horizon- 
tal line under them. 

9643187 Minuend. 
7532043 / Subtrahend. 



2111144 . Remainder. 

• • ■ • 

(2.) We then take the difference between e^ch of the 
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corresponding figures, beginning at the right, with the 
units, saying 3 from 7 equals 4, and wiite tKe difference 
directly under these figures ; and so on to the last. 

3, Eocplanation, The Subtrahend is placed under the 
xmnuend for convenience ; and^ m this cai^, the subtrac- 
tion is commenced at the right, for the same reason. The 
numbers we have taken . might be resolved into the parts 
which compose &eni, and thenthe principle of the opera- 
tion would be yet more sippai^ent. • 

9643187=9000006+600000+40000+30004-100+80+7 
7532043=7000000+500000+30000+2000+000+40+3 



2000000+UOOOOO+10000+1000+100+40+4 

2000000 

lOQOOO 

lOOOO " 

1000 

100 

40 

2111144=the Remainder, in the Illustfation. 

~ 4. Example^, " ^ . 

(1.) From 9816372 take 2713252. Ans. J;it)3120. 

(2.) From 49384750 take 41273520. Ans. 8111230. 

(3.) From 56789432 take 12345322. Ans. 4444j4110. 

(4.) From 81726364 take 50615241. ^/w. 31111113. 

(5.) There ate two farms; one is valued at 2750, and 
the other .at 1500 dollars-; what is the difference in- their 
value ? . Ans. 1250 dollars. 

(6.)/ A person, owed a merchant 999 guineas, aiiid paid 
him ail but .179. How many did. he. pay him? 

^ il?i5. 820 guineas. • 

(7.) If the sum of two numbers be 2793, and one 6f 
those numbers 1692, what is the other ? - Ans. 1101. 

(8.) A merchant bought a quantity of cloth for 575 dol- 
lars, and sold it for 523 dollars. Did he gain or lose, and 
how much ? Ans. Lost, 5^ dollars. 

6 
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(9.) Gunpowder was invented in the yeax 1330 ; how 
lon§ was tliis before the inv^ition of printing, which was 
in 1441 ? Ans, 111 yetos, 

§ 33. 1. Case II. To subtract^ when some Jiguresin the 
mifiuencUare les$ than the corresponding figure in the sub' 
trahend. * - . 

-Rule. I. Write down-4:he: numbers as in Cas^ I. 

II. Beginning at the right, si:^trajct,^ when it can be 
done, as in Case I. ; but, when any figui^e in the minuend is 
less than the corresponding "figure in the stibtrah^nd, sup- 
pose 1 to be taken -from- the figure next above it, to stQind 
at its left, jind be added to it. • 

III. l^'rom this sum subtract, and write the difference 
underneath. 

IV. If the figure next above, in the minuend, be cipher, 
regard it as 10^ by supposing 1 taken from, the figure next 
above it, to stand at its. left, and to be added to it. 

V. In subtracting from the figure next ab.ove in the mi- 
nuendj regard it as diminished l,:in consequence of the 
1 taken from it to increase the figure at the fight. 

2. Illustratidn. .600198056—356499278. 

(1.) We write the subtrahend under the minuend, units 
under units, tens under tens, and so on ; and draw a hori- 
zontal line underneath. 



. 600198056 
, 356499278- " 

- -^ m' • - , 

' 243698778 • ' . 

- (2.) We begin at 'the right, and eiidfeavor to subtract the 
units of the subtrahend from those X)f the minuend ; but we 
find the minuend J;he less ; 8 cannot be taken firom 6. We 
therefore, suppose 1 taken-from the5, the next higher fig- 
lae in the minuend, which is a ten, and therefore equal to 
10 units, to stand at the left of the 6, and to be added to it, 
making 16. We tlaen say 8 from 16 leaves 8, to be* writ- 
ten in the place jof unrts* ' - . . 
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(3.) In the second place, or. that of the tens, w.e h&ve 
then only a 4, instead of a 5 ; and as 7 is to be subtracted, 
we are .under the necessity of taking 1 from the next high- 
er figute, to increase it by 10. ' This being 0, it is made 10, 
by takiiig^ 1 from 8, the figure next above it, and placing it 
at its left, and adding it to if Subtracting, then, 7 from 
14, the remainder ,,7, is written in tbe proper plaee. 
. (4.) In the next place, the place of hundreds, we have 
theii a/9, 1 having been laken from it, when it was made 
10,, and listed in subtracting the tens, from which 2 -being 
subtracted, gives the remainder, 7t. 

(5.-)- Ill the next place, the 8 has becpipe 7, by the pro- 
cess of lijaking-the ^ in the liext lower place IQ, and is in- 
sufficient to ^dmit of a 9 being subtracted from it. -It^ls 
theii increased by 1 from the figure next above it,- and so 
made 17^ when the 9 is sul?tracted,;and leaved 8 to be Writ- 
ten down. 

(6i) So we proceed with the Qther figures to the 6, from 
which^ it being larger than the corresponding figure in the 
subtrahend j the 3, the subtraction is made.. 

(7.) We naarked every .figure in the minuend from 
which.! was taken, by a dot above it, in order that it 'might 
not he forgotten,' when the subtraction was to be made 
from it, that It had -been diminished. It will be well for 
beginners to do this till they have become perfectly familiar 
with' the operations 

'3< Explanation, The . fact Jhat Subtraction is the re- 
verse of Addition (§ 31. 2), of itself explains the propriety 
of taking 1 from the next higher figure in the minuend, 
when the subtraction cannot be-made from; the lower, and 
using it with that lower figure* . . 

In a ditectly jeverse operation, it is evident that, each 
principal step should be reversed. , As, then, in bringing 
numbers together, ten at the right, gjves*! to the left, to the 
next higher column (§16^ 3)", 90 in taking numbers apart, 1 

at the left, gives ten to the right,- to the next lower column. 

» - - • 

* § 34. 1. Proof'.. Subtraction is proved by reversing the 
opers^tion ;. by bringing together again th^ numbers taken 
apart ; that is,. by addition of the Subtrahend and Remain- 
der. , If ^heir -siim equals the minuend, the operation is 
correct (§ 16. 7). 
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2» Illustration. . 536872 

897218 Subtvahencl. 



139654 Remainder. 



536872=the Minuend. 

c 

§35. Examples. 

(1.) From 67143 take 41872. iTn*. 25271. 

(2.)- l^rom 467328 ttfke 179814. , ilw^. 287514. 

(3.) From 2637804 take 2376982. An$. 266822. 

(4.) From 8592678 take .1078953. -Ans: 7513725; 

(5.) Prom 3762162 taka 826541, Ans. 28(35621, 

(6») From .thirty thousand and ninety-seven, take one 
thousand' six hunc&red arid fifty-four. lAns. 28443. 

(7.) From one^milkon, take one../ Ahs. 999999. 

(8.) From- 1600000 take 900000; and frpm that re- 
mainder take 699999; and how much will remain? 

. - * ' Ans. 1. 

(9.) A farmer purchased a farm, for which, -including 
the buildings, he paid "6782 dollars; the buildings were 
worth -2896 dollars. What was the value of the land"? 

ilw5. 3886 doUars. 
• (10.) The birth of the Saviour took place in the year 
of the world 4004*; the flood of Noah about 2348 yesurs 
before that event. How long was it from thfe creation to 
the flood ? Ans, 1656 years. 

(11.) The call of Abraham took place about 1921 years 
before Christ, How inany year^ was that aifter the crea- 
tion? . . ilw?: 2083 years. 

(18.) Solomon finished the temple about the year of the 
world 3989. ~ How many years have elapsed since that 
event ? Ans: 2866 years. 

(13^.) Isaiah's prophecy was concluded about the year 
of the world 3306. - How many years were' there frbm 
that to the birtlj of Christ ? And Jiow m^ny have elapsed 
since his prophecy was given ? - 

. Ans. T& the birth of Christ, 698 years. 

To this time, 2536 years. 

(14.) The first book ever printed, with types, was a 
copy of the Bible, about the year 1451. How many years 
have elapsed since that event ? Ans» 390 years: 
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§36. 1, Division is the >^eparating of one jxumher into 
as many parts as is-denoted by ajiothe?; or the taking of 
one^niimber from anotherar certain number of ^times. 

2. It is not an essentialiy distinct operation, hut is »im* 
ply a convenient and concise- method 6i performing Sub- 
traction. Thus, if it were, required . to separate 18 into 
parts containing 6 each,^ the operation, by subtractioE[, 
would be to subtract the 6 ..from the 18, and then again 
from that r-emainder, and agam from that^ when .there 
would be rio remainder. (1.) 18—6=12. (2.) J^— 6=6. 
(3.) 6— 6=f .0.. . Then the stim of the subti*acti6ns,.3, would 
be the answer; that is,. would s^ow into how many parts, 
of 6 eaeh^ 18 might be separg,ted. 

3. By Division; w.e should at once see irjto lipw mai\y 
times 6 parts, the 18 might be: divided. The numbers 
would be but once written, with the result underneath, or 
at the right. Thusj 6)18(3. 

It is evident, that two of these numbers, that denoting into 
how many parts the separation is to be made and the re- 
sult, correspond precisely to the factors producing the pro- 
duct in multiplication ^. and that the number to be. separa- 
ted, corresponds precisely to the product (^ 17. 3), . 

4. In Division, therefore, we hs^ye a product and one 
factor ^ven, to obtain the other factorl. 

5... The number to be divided is called the dividend: 
that .denoting the pans into which the division is .to be 
made, the divisor; the jeault, the quotient. - 

"6. .Division is indicated in four "V^ys; by a sign^ con- 
sisting of a horizontal line, with a dot above and below it 
(-r-j, caUed the sign of division; by writing the.4iyidend 
at the right of the divisor, with a 'curved line between 
them i \) ; by writing the divisor under the dividend, with 
a horfzontal line between them ( — ») ; and by two dots, the 
colon (:), between the divisor and dividend. 18^7-6;, 6)18; 
- 18 . ' • - ^ . ^ . * • - . 

&; 6 : 18 ; all signify the same thing, IhaT; 18 is to be di- 
vided by 6. . * • ' ' 
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§37. 1/ Case I. To divide by a single figure. 

BjjLE. L Write the divisor at the- left of the dividend, 
with a curved liue between themj and draw a horizontal 
line underneath. 

II. Find how ms^ny times the* divisor will divide the first 
or left hand figure in the dividend, if that will contain it ; 
if not, the first two left h&^nd fi^izresj.and write the result 
directly under, for the first ftgnre of the quotient. 

III. Multiply, in m^nd,;this quotient figure by the divi- 
sor, ahd" subtract the result from the first figure oriigureg 
in the dividend. v - 

IV. Suppose the remainder, if there be -any, to standat 
the left of the next figure at the right Tn the dividend, and 
to be added to it. ' - 

Vf Find how tnany times -the divisor is contained in 
this 3um; and so proceed to the last. ' . ^ 

VI, If then there be a remainder, Write it .at the right 
of the quotient, With the divistJr underneath, and a hori- 
zontal line between them. _ ^ 

2. JllustraHon. 8421-i-3. 3)8421" 



•2807 



J[l.) Here- we say, 3 in 8 is contained twicp;" and having 
written the 2 iinder the 8, as the firjst figure of the quotient, 
we, in mind, multiply it by the divisor, and subtract the re- 
sult,-6, from the first. figure of the dividend, the 8, whidh 
leaves 2 as a remainder. We then suppose this remain- 
der, ^2, to stand at the left of the next figure at the right in 
the dividend, 4, atid to be added to it^ which gives 24. In 
this ^um, 24, we -find the divisor is contained 8 times; 
writing the 8 in the quotient, we multiply it by th6 divisor, 
which gives the result, 24. ' 

;(2.) We then sulitract the result from the sum^- which 
being also 24, Jeaves no remainder. ' . ♦ 
. (3.) We now proceed to tlie next figure in the dividend, 
2, in which -we find the- divisor is not contained. InHhe 
quotient, we place a 0, to preserve the value of the figures 
in the quotient above it, and suppose the 2 to stand at the 
left of 1, the next figure at the right in the dividend, and 



to. be added to it. In this sum, 21, we find the divisor i» 
contained 74imes'; writing the 7 in the quotient, we mtilti- 
ply it by the divisor, which gives the result, 21. 

(4.) Thiaregult we subtract from the sum, which being 
aL^Q 21, leaves no remainder. We thus obtain the exact 
quotient, 2807. . - - 

(5.) In dividing figures of any local value, by simple 
imits, it isobvioUs the quotient figure or figures must have 
a local valiife.to correspond with that of the figure or fig- 
ures divided. Thus, 2 in the quotient^ occupies the place 
of -hundreds of thousands, to correspond with the place of 
8, the figure divided. The. division, then, i^ that of 8 hun- 
dreds of thousands; into three parts, or by 3. T&e result, 
of course, must be hundreds of thousands ; and this is ex- 
psessed by the 2 in -that place.. So of the- rest, 

3. Again; 7835931-4-8. 8)78359^1- 

979490^ 

(1.) Here we find the -first left; hand figure, 7; wilt not 
cont^n the divisor; we must, therefore, take it in connec- 
tion with the next figure to the rightV8. * In 78 We find the 
divisor is contained .9 times; having written .the 9 under 
78, as the first figure of the quotient, We, in mind;, multi-' 
ply it by the^ divisor, and subtract the result from the 78, 
which leaves 6. 

(?;) This 6 we suppose to stand at the left of the next 
figure at the right in the dividend, ^nd to he addisd to it ; 
and so proceed with- the operatiotL exactly -as in the last 
illustration, until ^e corne to the last figure in the dividend, 
1, in which the divisor^is' not contained ; under, it, there- 
fore,- we write 0. ^ 

(3.) Having no, more figures in the dividend, we-find 
that 1 ought yet to be divided by 8 ;. we then write in the 
quotient, J, which signifies that over atnd above, the even 
parts denoted by the preceding figures, there is yet 1 to be 
divided by fi ;' a^ division, which in this stage of the subject, 
' we are not prepared to execute. We, thctefore, thus 
have it as an unexecuted division.* 

(4.). This is known as Short Division. 
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4. 'Explanation.' While all the preceding operations 
begin at the right, Avith- units, this, on the contrary, begins 
at the left, with the highest "figure* . The propriety of this 
will at 6nce appear, when it is recollected that this opera- 
tion" corresponds precisely to the undoing of an addition, 
as illustrated (^ 15. 6). 

(1.) The dividend regarded, as ^productX^ 36. 4), cor- 
responds to Ihe sum of so many times one factor as there 
are unit^ ia the other i Taking up the dividend, then, as a 
sum, we would separate it precisely as we would the suna 
of an addition to prove its correctness. That is done by 
beginning at the left, taking out of the highest figure or 
figures in the sujn, th^ sum of the highest column, sub- 
tracting it from the dum- first obtained, and supposing the 
remainder to stand- at J;he left of the next figure in the sum, 
and so on (§ 16. 6). 

(2.). Each remainder so taken to the right, i& produced 
firom what, in the Supposed addition, or multiplication,^ of 
the nimibers producing the dividend, was taken to the left. 
It is obvious, then, that the separation must begin at the 
left, with the highest figures, in .order that those parts 
which were taken to the left, in producing the dividend, 
may.be restored to the right, and be separated with the 
inferior; or right Itand figures, with which they belong, 
and from which they' were carried to the left, 

5. Example^. 

(i.) Pivide 635 by 5.. Ans. 127. 

(2.) Divide 5463 by 3. . - Ans. 1821. 

(3.) Divide 1512 by 7. Ans. 216. 

(4.) Divide 1256 by 4. . . Ans. 314. ■ 

(5.) Divide 7308 by 2. . Ans. 3684, 

(6.) Divide 598680 by 8. . Ans. 74835. 

(7.) Divide -4634891 by 9. * ^ns. 514987#. 

(&.) Nine persons draw a prize of 198 dollars. What 
was eachman's share 2* ^ Ans. 22 dollars. 

(9.) 'A person dying, leaves, an. estate of .4515 -dollars to 
5 children. What will be each one's share ? • 

Ans. 903 dollars, 

(10.) Four persons boarded at a public house till the 
bill of their board was 868 -dollars. What was the average 
bUl ? Ans. 92 dollars. 
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• (11.^ How many times may 9 \)e subtracted from 675 ? 

• Ans. 76^ 

(12.) If a man traveled 441 miles in 7 days, what was 
his daily progress ? Ans. 63 miles. 

§ 38. 1. Case-II. To divide by 10, 100, 1000, or by 1, 
with any nurnber of ciphers annexed, • ' 

Rule. Point off, or suppose to be pointed off, by. a com- 
ma, from the right'of the dividend, as many figures as there 
are ciphers^ in the divisor. . The figures thus pointed off, 
lure a remainder, under which write the divisor. The fig- 
urcjs at'the le£t aiid that remainder, are the quotient. 

2. Ittustr.aMons. ... 
-(14 48750-T-lO. 10)4875,0 or, 48750-4-10=4875 
(2.) 35600-rlOO. 100)356,00 or, 35600=4-100=356 
(3.) 7B5-rlO. - 10)76,A V or, 765-4-10=76^ 

3. Explanation* Pointing off a figure ^from the right 
of the dividend, causes the units' place to be the remove 
of one figure to the left, and so of the others ; and so, by 
diminishing the dividend, gives us one of ten parts of it. 

4. The remainder is a division, which in this sftage of 
the subject, canlK)t be executed. \ 

6. Examples. 

(1.) Divide 7834 by 10. ' Ans.' 783^. 

(2.) Divide 72456 by- 10. Ans. 7245^. 

(3.) Divide 64289 by 100. Ans. 642VWr- 

(4.) Divide 812567 by 1000. ' Ans. 812^%. 

(5.) Divide 9416700 by 100. Ans. 94167. 

(6.) Divide 50100 by 10. Ans. 5010. 

(7i) In one dollar there are 100 cents. How many dol- 
lars are there in 4567840 cents ? 

Ans, 45678tV^ dollars. 

(8.) In one cent there are 10 mills. How many cents 
are there in 37211 mills ? Ans. 3721tV cents. 

(9.) In one dollar. there are 1000 mills. How many 
dollars in 83467800 mills ? ^ Ans. 83467tW7 dollars. 

7 
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(10.) If a«tax of 40000 dollars were to be levied upon 
1000 poHs, what would each poll pay ? Ans. 40 dollars. 

§ 39. 1. Case III» To divide by two or more signifi-' 
cant figures, , 

Rule. I. Write the divisor at the left of the dividend; 
with a curved line between them; and draw a similar line 
at' the right. * ' . 

II. Take, in mind, as many of the left band figufes as 
will contain the divisor: once or more ; see' how many times 
the divisor is eqntained.in tKem, and write the residt, at the 
right of the dividend, iot the first figure of the quotient. . 

III. Multiply the divisqr by this quotient figure ; - write 
the product under those figures of . the dividend which 
gave it, and subtract the product from the figures above it.. 

IV. To the remainder, annex the next figiire of the 
dividend \^ again' divide, if it can be done ; if not, write 
cipher in the quotient, and annex another figure in the 
same way; then divide, write the result in the quotient,, 
and multiply, &c., as before. 

• V. In tTiis way proceed to the last. 
VI. If then there be a remainder, write the >4i^or un- 
der it, at the right of the figures in the quotient, and they^ 

with ity will be the quotient .required. 

*• 

2. Mlustration. 

64059-r-758. 758)64059(84iJ|f 

. 6064 



3419 
303a 

387 



(1.) Here we find the least nurhber of figures that will 
contain the divisor is four^ and. in them we find the divisor 
is contained 8. times,* which we write at the right of the 
dividend for the first ^gure of the quotient. . 

(2,) We then multiply the divisor by this quotient, wri- 
ting the product, 6064, under the figures of the dividend 
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in which the divisor was contained, 6405, aiid subtract the 
ptoduct from the figures above it. 

(3.) We then have a remainder^ 341, which, being less 
than the divisor y shows that no greater number could have 
been taken, as the quotient. To this remainder, weaniiex 
the next figiu'e of. the dividend, 9, which gives the nirni- 
ber, 3415. 

(4.) In this number we find tjie divisor i$( contained 4 
times, which we write at the right of the 8 already obtain- 
ed in the quatient. * « 

(5,) As before, we multiply the divisor by this quotient, 
writing the product, S0iS2, under 341^, and subtract the 
product-from the figures^ above it. * 

(6.) We again, have a remainder, 387,. which is less 
than the divisor, and which must be divided. Having no 
more figures in the dividend io annex fo it, wq write it 
over the divisor, .at the right of the quotient, 84f|i, as in 
the second illustration in Case I. (§ 37.^ 3). 

3. Explanation. AH the prindples in this opersation 
are the same as those involved in Case I. The exposition 
of them there, therefore, is sufficient. 

4. This detailed mode of operating, is called Long Di- 
vision. 

5. Examples. 

(1.) Divide 7210473 by 37. Ans. 194873^. 

(2.) Divide 147735 by 45. Ans. 3283. 

(3.) Divide 937387 by 54. Ans. 17359^^ . 

^4.) Divide 145260 by 108. Ans. 1345. 

(5.) Divide 1203033 by 3679. An^. 327. 

(6.) Divide 74855092410 by; 949998. Ans; 78795. 

(7.) The product is 68959488.; the multiplier,* 96 ; what 
is the multiplicand ? • • Ans. 718328. 

(8.) The sum of 19125 dollars is to be distributed among 
a certain number of men; each is to' receive 425 dollars. 
How many men are to receive the money ?. Ans. 45. ' 

(9.). If a man* walks 12775 miles in ja year, or 365 days, 
how far does he walk each day? Ans. 35 miles. 

* (10,). A person goes to* a store and buys a piece of cloth 
containing 36 yards, for which he pays 288 dollars. How 
much does he pay a yard ? ' Ans. 8 dollars. 
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I 

(11.) The provision of an army, in bread, is 90667"lbs. ; 
it is intended to distribute the whole to the soldiers, to save 
separate transportation; there are 10063 soldiers^ how 
inany pound^ will each have to carjry? Ans. 9 lbs. 

(12.) The expenses of pacing a street, 500 feet in length, 
amotint to $10Q0 ; the amounr is to be distributed among 
the owners of the adjoining lots, each having a lot of 2o 
feet ; how mUch will each lot or owner have to pay? 

Ans. 50 dollars. 

(13.) What number must you multiply by 47, to pro- 
duce 29^804098 ? Ans. 6357534. 

6. Or, as -it is often desired to spar^ writing^ out the 
numbers for the subtraction, writing, down only tbe re- 
mainders, we, therefore, have ; - 

- § 40. 1. Case IV. To divide, by two or mare figures, 
writing down only the quotient and remainders. 

Rule. Divide as in Case III. ; perform, in mind, the 
multiplications and subtractions, and write down only the 
remainders. ' . 

2. Illustration. 

9460753-T«79. 879)9460753(10763^ 

.6707 
5545 
2713 
76 

(1.) Here the divisor is contained jonce in the first ,three 
^gnres of the dividend ; writing the 1 in the quotient^ we 
multiply and subtract, in memory, Writing only the remain- 
der below ;. which is 76.. 

f2,) The 0, the next figure of the dividend, being an- 
nexed to this remainder, makes it 670, which being less 
than the divisor, 879,, the next figure for the quotient is 
(§39. 1. Rule. IV.). 

<3r) After writing in the quotient, the next-figure in the 
dividend is annexed to the remainder ; in the result, 6707, 
we find the divisor is contained 7 times. This 7 we write 
in the quotient; multiply each figiire in the divisor by it, in 
memory ; subtract the product of each as we proceed, in 
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the same way, and write down only the remainder. . So 
we proceed to the -last, where we have a remainder, 76, 
which we write as in the preceding Case (§ 39. 1. Rule. 

VI.). 

3. EocjflancUion. This operation is precisely similar to 
that in Case III., except that we there write down what 
we here beai: in mind. ^ 

. The exposition of the principle of division, made under 
Case I., is sufficient for all that follows it, in division, this 
included. 

4. Examples. 

(1.) Divide 46242 by 252. Ahs. 183if|. 

(2.) Divide 45817 by 35. Ans. 1309A. 

(3.) Divide 1198714 by 396. Ans; 3027^. 

(4.) Divide 2Q19126'by 1918. Ans. 1052|fM. 

(6.) Divide 1091462 by 6939. ^ Ans. 183iJ|l- 

(6.) Divide 1896371 by 119. Ans. X5995ff|. 

(7.) A field of 34 acres produced 1020 bushels of corn. 
How much was that per acre? Ans. 30 bushels. 

(8.) A privateer of 175 men took a prize worth 20650 
dollars, of which the owner of the privateer had one half, 
and the rest was equally divided among the men. What 
was -efilch man's share.? " Ans. 69 dollars., 

(9.) A certain township contains 30000 acres. How 
many lots, of 126 acres each, does it contain ? 

Ans. 240; 

(10.) If a certain number of men, by paying 33 dollars 
^ach, paid 726 dollars, what was the number of the men? 
- Ans. 22. 

§ 41. 1. Case IV. To divide, when there are ciphers 
at the right of the divisor, 

RuL^. I. Write the numl^ers as in Case^ IIP. 

n. Point off from the right of the dividend. as many fig- 
ures as there are ciphers at the right oi the divis<Mr ;• divide 
by the figures at the left of the ciphers 6nly ; annex the 
figures cut off, to the remainder, if there be any; and write 
under them the divisor, at the right pf the figures iii the quo- 
tient, and they together will form the quotient required. 
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2* Illustrations. 

(1.) 43790-;-90. 9,0)4379,0 or, 43790-4-90=4$6|# 





486H 


(2.) 6549^-340. 


34,0)654,9(19^^ 
34 


» 


314 

• 


« t* 


306 


• 


89 


iZ.) 6466-7^200. 


32,00)64,66(25|tT 
64 



■ 66 

^.Explanation. The effect of pointing off the ciphers 
)a explained in Case II. ; and the illustrations and expla- 
nations to Cases I. and JII. fare sufficient for the remain- 
der of the operation. 



4. Example's; 

(I.) Divide 876000 by 6()00. 
(3.) Divide 432132 by 9200. 
(3.) Divide 67389 by 700. 
(4,) Divide 353§7 by 150. ^ 
(5.) Divide44634Q by 5400. 
(6,) Divide 741725 by 900. 



Ans. 146. 

. Ans. 46IIH. 

Ans, ^6|f f . 

Ans. 5697%. 

Ans. 27^V- 

Ans. 824iH. 



(7.) A naerchant has 5100 pounds of tea, ajid wishes to 
pack it in 60 chests, How many pounds must he put in 
each chest ? , * ' Ans. -85. 

(8.) How many yards of cloth can be bought for 3460 
dollars, at 20 dollars a yard ? Ans. 173. 

(9.) If 10500 dollars are giyen for 750 barrels of floiur, 
I demand the price of each barrel. Ans. 14 dollars^ 

(10.) If 40 horses were sold in the West ^ndiesfor 9900 
dollarsj what was the average- price ? 

• . . . Ans. 247f^ dollars; 

(11.) Sixty men, at a feast, spend 240 dollars.- How 
much does each man spend ? Ans. 4 dollars. 
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§ 42. 1. Case V. To divide by a composite number 

(§17.4). ' . / — 

■ . - . 

Rule. I. Divide the given^ dividend first by one of the 
factors, and that quotient by the other, and the la^t quo- 
tient will be the answer. 

II. If there be a remaind^ after each division, write it 
at the right; and, when the division is performed, to find 
the true remainder, multiply the first divisor and last re- 
mainder together/and to the product add the first jremain- 
der,.; '\ -' . 

2. Illustration. 182641-T-72. - 

9X8=72, 9)182641 'First divisor, 9 

- Last remainder, 5 

8)20293- "4 ^ 



45 
2536 5 Fkst tetaainder, 4 

True Ans. S5364|, -True remainder=49 

3. Explanation, (1.) The priiifciple on which the mul- 
tiplication, by a composite number, was made, is suflScienl 
for this division (§ 19. 3). 

(2.) The principle on which 4he truei remainder is ob- 
tained, is as follows:* 

The first remainder is so much of the dividend undivi^ 
ded ; and, therefore, may be regarded as the numerator of 
a fraptioji, of which the first divisor' i& the denominator. 

The seQ0n(i reihainder, like the second dividend, is in 
parts, such as are deiwted by the first divisor. 

To obtain th^ true remainder, then, in one, these, of 
course, must be united. The last reinainiier is, therefore, 
changed to parts, such sis are denoted by the first divisor, 
by. multiplying it by that divisor. 

The two reihainders, then, are fractions, with the first 
divisor as a common denominator to. each. -These frac- 
tions are 'then added; .and their sum is divided by the 
other factor *in the whole divisor; which gives a fraction 

* This part of the explanation should be passed over, tiltthe plipil has become 
familiar with Vulgar Fractions. 
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to be divided by a whole number. ' To effect this, We 
multiply the denominator by this number, and obtain the 
whole divisor as the denominator of the fraction. This 
fraction is the true remainder. 

4. Examples. 

(1.) Divide 2592 by 63. Ans. 41,^^ 

(2.) Divide 4688 by 48. * Ans. 97|f . 

(3.) Divide 6760 by -15. Ans. 45a. ' 

(4.) Divide 60400 by 25; - Ans. 2416. 

(5.) Divide 45678 by 16. Ans. 2854}* . 

(6.) Divide 786493- by 81. Ans. 9709ff 

(7.) Divide 328764 by 72. ' Ans. 4566|f. 

(8.) If a horse run 288 miles in 36 hours, how far does 
he run in one hour ? Ans. 8 miles. 

(9.) In 437850 yards of cloth, how many rolls of 75 
yards each ?• - Ans. 5838. 

(10.) If 30114 dollars be divided equally among 63 
men, bow many dollars will each receive ? Ans. 478. 

§ 43. !• Proof. Division is proved by reversing the 
operation ; that is, by multiplying together the divisor and 
quotient; and, if there be" a remainder, adding the remain- 
der to the product t§ 36. 1. § 34. 1). 

2. If the operation be correct, this result will corres- 
pond with the dividend (§36. 3, 4).- ^ 



3. lUtistration. 

(2.) . 758)64059(84|H 
6064 . 


• 

• 758 Divisor. 
Smi Quotient. 


3419 
3032 

387 


3032 
6064 
387 R^Bainder. 


64059=Dividend, 



4. Explanation. The dividend is regarded as a pro- 
duct, of which the divisor and quotient are factors (§ 36. 3), 
and the remainder a part. The, multiplication of the fac- 
tors, and the addition of the part, must, of course, give the 
product, or, in this case, the dividend. 
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^44. 1. Miscellaneous EitampleSj irvdolving all the pre- 
ceding operatixms. 

(1.) A merchant bought 66 bales of cotton goods ; 15 
of them held 21 pieces, 29 held 28 pieces, and the rest 26 
pieces each; for each piece" he agreed to pay 3 dollars; 
how much had he to pay for the whole ? 

Ans. 4281 dollars. 

(2.) The difference of two numb^s. is 723, and their 

sum is 1111, what are the numbers ? • \ ri94» 

Ans. jg^y 

(3.) If I plant in 14 rows, 3072 fruit' trees, and set the 
trees 25 feet asunder, how many feet long are the rows'? 

' Ans. 3675 feet. 

(4.) If the divisor be 32, and the quotient 204, what is 
the dividend? Ans. 6528. 

(5.) A farmer sells 4 tons of hay at 12 dollars a ton; 80 
bushels of wheat at 1 dollar a bushel, and takes, in part 
payment, a horse Worth 65 dollars, a wagon worjh 40 dol- 
lars, and the rest in cash. HoW much money did he re- 
ceive ? Ans. 23 dollars. 

(6.) A man has 6. children, all of whom are married, 
and each has 4 children ; 2 of these grand children are 
married, and each has 1 child. How many children, grand 
children and great grand children are there. 'Ans. 32. 
, (7.) Rome being built 817 years after the Pyramids of 
Egypt, and 146 years before the Christian Era, America 
having been discovered in 1594, the Declaration of Inde- 
pendence by the United States haying taken place 182 
years afterwards, and the year of it now counted being 65; 
how many years since the building. of the Egyptian Pyra- 
mids? Ans. 2804 years. 

(8.). Subtract 30079 from ninety-three millions as often 
as it can. be done, arid say how much the ^last remainder 
exceeds or falls short of 21180 ? Ans. 4631 exceeds. 

(9.) The least of two numbers is 77, and their difference 
is 99., what is the greater ? Ans. 176. 

(10.) There are four numbers; the first, 317; the se- 
cond, 912; the third, 1229; anld the fourth as much as 
the other three, abating 97; what is the sum bf them all ? 

r ' > " Ans. 4819. 

(11.) A gentleman left his son 1725 pounds more than 

8 
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hid daughter, Whose fortune -v^as 15 thousand, 15 hundred 
and 15 pounds ; what was the son's portion, and wh^t did 
the whole estate amount to ? 

. . ( The son's portion, ^£18240, 
^^^' { and the estate, £34755. . 

(12.) "What number, deducted from tiie 32d part of 
3072, will leave the 96th part of the same? Ans. 64. 

(13.) What is the difFerei^ce between thrice five, and 
thirty, and thrice thirty-five ? Ans. 60. 

(14.) Suppose the quotient arising from the division of 
two.numbers^ to be 5379, the divisor, 37625 ; what is the 
dividend, if the remainder come out 9357-2 

. • Ans. 202394232. 

(15.) A privatfeer of 175 men took a prize which amount- 
ed to 59 pounds a man, besides the owner*s half; what 
was the value of the prize ? Ans. £20650. 

(16.) There arfe two numbers ; the greater of them is 
35 times 78, and their difference is 9 times 15; 'theirsum 
and product is required. 

Ans. 1950 the greater ; 1815 the less ; 3765 the sum ; 
and 3^39250 the -product. 

.(17.) A pierchant be^n trade with 25327 dollars; for 
.6 years together, he cleared 1253 dollars per anntim; the 
next 5 years, he cleared 1729 dollars per annum ; but, the 
last 4 years, he had the misfortune to. lose 3019 dollars 
per annum ; what was he worth at the 15 years' end ? 

Ans. 29414 dollars. 

(18.) If 9000 men march in a column of 750 deep, how 
many march abreast ? . . ~ Ans. 12. 

(19.) The least of two numbers is 19418, and the dif- 
ference between them is 2384; what is the greater, and 
sum of both ? 

Ans. 2180g the greater, and 41220 the sum. 

(20.) What number added to the 27th part of 6615, 
will make 570 ? Ans. 325. 

(21.) What is the difference betwen six dozen dozen, 
and half a dozen dozen ; and what is their product, and 
the quotient of the greater by the less ? ^ 

Ans. 792 difibrence, 62208 product, and 12 quotient. 

(22.) Divide 151200 lbs. of beef equally among an ar- 
my,, consisting of 27 regiments, each regiment 7 compa- 
nies, ^nd each company 100 men. Ans. 8 lbs. 
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§ 45. 1. In Division, at the close of an operaitioii, we 
frequently had a remainder, which, being smaller than the 
divisor, we were unable to divide, with the means then 
possessed (§ 37. 3, (3). The quotient, however, being in- 
complete Without that division, we indicated th& actual re- 
sult, andso completed the quotient, by writing the divisor 
under the remainder,* with a-horizontal line between them, 
at the right of the quotient figures previously obtained 
(§ 37. 3). 

2. Such expressions have given rise to a distinct' cla9», 
or modification of numbers, called Vulgar Fractions. 

3. The origin of them, thus given, constantly borne in 
mind, will materially aid in their consideration. 

4. A Vulgar Fraction represents a part, or parts of 
some, thing, or number regarded as a whole. • 

5. It is expressed simply as an unexecuted division, 
with the number corresponding to the divisor below the 
other, and a horizontal line between them (§ 37. 3). 

6. The' niimber above the line, corresponding to the 
dividend, is called the Numerator; that below the line, 
corresponding to the divisor, is called the Denominator; 
and the quotient, whatever it may bej represents the value 
of the fraction. 

7. The numerator and denominator together, arer called 
terms of the fr^ctioh. 

8. The numerator shows how many ^arts are denoted 
by the fraction. 

9. The denomiiiator shows how many of those parts 
make unity. 

10. The denominator, therefore, gives name to the frac- 
tion. Thus, when the denominator is 2, resulting from 
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the division of unity into two parts, the fraction, is read 
and called one half; when the denominator is 3, thirds; 
4, fourths; and so on; as, i, one half; J, two thirds; 
3, three fourths. 

§ 46. 1. The numerator is said to be both a dividend or 
number to be divided (§ 45. 6), and to denote, as the result 
of a division, how many parts, such as the denominator 
shows make unity, the fraction expresses (§ 45. 8). 

2. These two objects, which it is said to serve, appear 
to be cpntradictory ; and, therefore, need explanation. 

3. The origin of vulgar fractions has been shown to be 
in a division which could' not be executed — ^in a remain- 
der, at the close of a division, too small to be divided by 
the divisor (§ 45. 1, 2). This remainder was clearly a part 
of the original dividend, and so was itself, a dividend, but 
too small to contain the divisor (§ 37. 3, (3), We then 
wrote it at the right of the quotient figures, previously ob- 
tained, with the divisor underneath ; thus indicating a di- 
vision which we were not able to execute. 

This expression we have regarded as a vulgar fraction, 
and named the numbers composing it, terms; one the nu- 
merator, the other the denominator (§ 45. 6, 7). The ori- 
gin of the expression, therefore, shows the numerator to 
be a dividend, 

4. Now we will sl^ow that the saipe expression also 
numbers the parts of unity denoted by the fraction (§ 45. 8). 

Any fraction may be regarded as the product of a whole 
number into unity, divided by another number. Thus, 
7^=7X77 ; where 7 is the numerator, counting the parts, 
and equals 7x1, an,d 18 is the denominator, showing those 
parts to be eighteenths of the unit. 

Now if we suppose our remainder after division to be 
unity, or 1, and the divisor to be 8, we shall have the ex- 
pression J (§ 37.. 3). This 1 above the 8 is to be divided. 

If we suppose this to be done, the 1 will be divided iijto 
8 equal parts, and these, divided Jjy the 8, would give us 1 
of the 8 parts ai the result ; or, one eighth of 1. This, 
then, would be a fraction, J of 1 ; or, as the 1 is once writ- 
ten in the numeriator, it need not be repeated ; we then 
abridge the expression, and write simply J. In this case 
the numerator expresses how many parts, such as the de- 



FRACTION?* 61 

« 

nominator shows make unity, the fraction denotes ; in oth- 
er words, counts, or numbers, the parts (§ 45. 8). 

5. The division denoted, and. the division executed^ then, 
furnish us precisely the same expression. Therefore, both 
assertions relative to the numerator, are consistent and 
true. - 

6. If our remainder were 7 instead of 1, and the divisor. 
8, 1 of the 7 divided, would, as above, give us J; but hav- 
ing 7 instead of 1, the result would be 7 times what it 
would be in the case of the l,jDr i)<7= J. And so univer- 
sally. ,. . 

§ 47. 1. The value of the.parts^ as shown by^the denom- 
inator, may evidently be as much varied as. the numbers 
themselves ; therefore, vulgar fractions have not, like whole 
numbers but a single mode of expression for the same 
quantity. 

2^ By a whole number the same quantity can be ex- 
pressed but in one form ; while, by vulgar fractions, the 
same quantity may be expressed in an infinite variety of 
forms. Thus, i, f,.f, |, j\j ts, ti? and so on, indefinitely, 
denote precisely the same quantity. 

3. The fraction is called Proper, when the numerator is 
less than the denominator, and, therefore, cannot be divi- 
ded by it ; the name denoting that the dividend (the nume- 
rator) not containing the divisor (the denominator), the ex- 
pression is properly a fraction, or a proper fraction ^ as, i, 

3> i> 7* . ^ 

4. It is ealled Improper, when the numerator equals pr 
exceeds the denominator, and, therefore, can be divided 
by it ; the name denoting that the dividend (the numera-; 
tor) containing the divisor (the denominator), the express- 
ion is improperly a fraction, or an improper fraction; as, 

A A 1 

3) 65 ?• - 

'5. From the principle and nature of fractions, thus de^ 
veloped, we deduce six fundamental propositions. 

§ 48. 1. Proposition I. As many tim^s as the numera- 
tor of a fraction is made larger, the denominator remaining 
unchanged, so many times the value of the fraction is made 
larger. ^ 

2. Illustration. ^X6=V. Here we multiply the nu- 
merator 3 by 6, preserving the denominator unchanged, 
and we obtain the result, V . 



6^ 
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3. Explanation. When the numeratoTr is multiplied by 
any number, as many more ^parls are denoted by it, as 
there are units in that number ; or, as the nunierator is the 
number to be divided— the dividend— when it is increased, 
so much greater is the number to be divided, and, 'conse- 
quently, the divisor — ^the denonunator — remaining unchan- 
ged, so much greater is the quotient which represents the 
value of the fraction ; hence, the value of the fraction is- so 
many times increased. 

4. One simple principle of division holds through this 
and the following propositions; that the larger the divi- 
dend, the divisor remaining the. same, the larger the quo- 
tient ; thifii smaller the dividend, the smaller the quotient.- 

* - . 

6. Examples. 

(1.) Multiply i by 3. • Ans. |. 

(2.) Multiply I by 9. . Ans. |. 

(3.) Multiply i by 3. • Ans. f. 

(4-) Multiply II by 9. Ans. f|. 

(5.) Multiply J by 8. Ans. V- 

(6.) Multiply t\ by 6. Ans. f|. 

(7.) Multiply i by 13. Ans. V- 

(8.) Multiply tV by 9. ^ Ans. H- 

J9.) Multiply If by 4. Ans. f {. 

(10.) Multiply tV by 5. Ans.-f{. 

§ 49. 1. Proposition II. As many times as the nume- 
, rator of a fraction is made smaller, the denominator re- 
maining unchanged, so many times the value of the frac- 
tion is made smaller. 

2, Illustration. t7"^8=tV' Here we divide the nume- 
rator 8 by 8, preserving the denominator unchanged, and 
we obtain the result, yV- 

3. Explanation. When the numerator is divided by 
any number,' as many less parts ar^ denoted by it as there 
are units in that number; or, as the numerator is the num- 
ber to be divided — the dividend — ^when it is decreased, so 
much less is the nuuiber to be divided, and, consequently, 
the divig,or — ^the denominator — ^remaining unchanged, so 
much less is the quotient, which represents the value of 
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the fraction; hence, .the vialue of the fraction is so many 
times decreased. 

4. Examples. 

(1.) Divide | by 3. Ans. \. 

(2.) Divide ff by 11. . Ans. /«. 

(3.) Divide 4 by 2. " Ans. f. 

(4.) Divide Jf by 8* Ans^ -f^^ 

(5.) Divide || by'5.- Ans. ^V 

(6.) Divide fj by 2. . Ans. y\. 

(7.) Divide fi by 7. Ans. z^. 

(8.) Divide If by 9. - ' ' ^ . Ans. ^. 

(9.) Divide II by 6.. * Ans. ^. 

(10.) Divide J|^| by 12. "* Ans. ^VV- 

§ 50. 1. Proposition. III. As many times as the de-. 
nominator or^. fraction is made larger, the numerator re- 
maining unchanged, so many times the value 6i the frac- 
tion is made smaller. 

2. Illustration. }x3=A« Here we multiply the de- 
nominator 4 by 3, preserving the numerator unchanged, 
and we obtain the result, t\. 

3. Explanation. As many times as the denominator, 
which shows into how many parts imity is divided, is mul- 
tiphed, into so many more parts is unity divided. And 
when the same thing or number is divided into more parts, 
so many times smaller must those parts be ; therefore, so 
many times must the value of the fraction be diminished* 

4. Examples. 

(1.) Divide i by 12. Ans. A. 

(2.) Divide H by 9- Ans. f^j. 

(3.) Divide f by 18. . Ans. fy. 
(4.) Divide U by 5. - Ans.. |j. 

(5.) Divide j\ by 7. AnS. yf^. 
(6.) Divide W by 19. - Ans. yf^. 

(7.) Divide |f by 4. ^ Ans. /jl- 
(8.) Divide if by 6. > Ans. ^A. 
(9.) Divide f by 33. 



Ans. -jf J. 



64 FRACTIONS. 

(10.) Divide H by 8. Ans, t'A- 

(11.) Divide | by 19. Ans. A, 

(12.) Divide « by 3. Ans. «. 

(13.) Divide i by 20. Ans. rfv. 

§ 51. 1, Proposition IV. As many times as the deno- 
minator of a fraction is made smaller, the numerator re- 
maining unchanged, so many times the value of the frac- 
tion is made larger. 

2. nitistration. iV^16=f=8. Here we divide the 
denominator 16 by 16, preserving the numerator unchang^ 
ed, and wje obtain the result, f=3. 

3. Explanation. The smaller the number, of parts into 
which unity is divided, the larger must be those parts. 
Taking then the same number of the parts, increased in 
size, we take so much mo.re as the parts are made larger, 
or as they are diminished in number. 

4. Examples. 



(1. 
(2. 

(3. 
(4. 
(5. 
(6. 
(7. 
(8. 

(9. 
(10. 

(11. 
(12. 



Multiply /r by 7. Ans. f. 

Multiply /f by 6. Ans. |. 

Multiply tVt by 16. Ans. V- 

Multiply ^T by 4. Ans. }• 

Multiply I by 3. Ans. |. 

Multiply A by 7. Ans. ^. 

Multiply V/j by 24. Ans. ff. 

Multiply }i by 3. Ans. iJ. 

Multiply if by 9. Ans. y. 

Multiply ^ by 7. Ans. J. 

Multiply Vi by 4. Ans. y. 

Multiply H by 5. Ans. y. 



§ 52. 1. Proposition V. Both terms of a fraction be- 
ing multiplied by the same number, the value of the frac- 
tion remaihs unchanged. 

2. Illustration. 6x3_ 18 
• 9x3"" 27. 

Here we multiply both terms of the fraption i by 3, 
and we obtain the result, ^. 
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3. Explanation. This is a combination of Propositions 
L and III. The multiplication of the numerator, agreea- 
bly to the former, increases the value of the fraction, while 
the multiplication of the denominator, agreeably to the * 
latter, decreases its value ; and if both are multiplied by 
the same number, the value of the fraction is increased as 
much by the multiplication of the numerator as it is dimin- 
ished by the multiplication of the denominator. The mul- 
tiplication of both terms therefore, by the same number, 
makes an exact compensatioity and the value of the frac- 
tion remains unchanged. 

4. Examples, 

(1.) Multiply both teims of ,V by 3. Ans. |i. 

(2.y Multiply both terms of | by ^5. Ans. H- 

(3.) Multiply both terms of \ by 13^ Ans. i\* 

(4.) Multiply both terms of ^f by 4. Ans. Jf • 

(5.) Multiply both terms of H by 6. Ans. ijf. 

(6.) Multiply both terms of J^ by 21* Ans. Wf . 

(7.) Multiply both terms of f by 9. Ans. ^. 

(8.) Multiply both terms of H by 5. Ans. f jf . 

(9.) Multiply both terms of f by 12, Ans. ff . 

(10.) Multiply both terms of i| by 2- Ans. ^. 

§ 53. 1. Proposition VI. Both terms of a fraction be- 
ing divided by the same number, the value of the fraction 
remains unchanged. 

2. niustraUon. 6-r^ 2 

Here we divide both terms of the fraction % by 3, and 
we obtain the result, f . 

9 

3. Explanation. This is a combination of Propositions 
II. and IV. The division of the numerator, agreeably to 
the former, diminishes the value of the fraction ; while the 
division of the denominator, agreeably to the latter, in^ 
creases it, and if it be by the same number, it is evident 
the operations will just compensate, the one for the other, 
and so the value of the fraction will remain uncfianged. 

9 
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4. Examples. 



(1. 
(2. 
(3. 

(4. 
(5. 
(6. 

(7. 
(8. 

(9. 



Divide both terms of iJ by 4. Ans. f. 

Divide both terms of |f by 8. Ans. |. 
Divide both terms of j%\ by 12, Ans. |. 

Divide both terms of H by 4* ^ Ans. i j. 

Divide both terms of m by 24. Ans. A- 

Divide both terms of if by 7. Ans. f. 

Divide both terms of tVt hy 9. Ans. >fs. 

Divide both terms of f f by 6. Ans. t'i« 

Divide both terms of V^x\ by 5. Ans. if, 



5. The first four propositions above, solve directly all 
multiplication or division of fractions by whole numbers, 
in a double manner ; for we have evidently, e>ery time 
the choice between- two operations, each of which may, 
according' to the case, present a preference in a given in- 
stance. 

(1.) In multiplying the numerator, we multiply the frac- 
tion. 

(2.) In dividing the denominator, we multiply the frac- 
tion. 

(3.) In dividing the numerator, we divide the fraction. 

(4.) In multiplying the denominator, we divide the frac- 
tion. 

6. The last two propositions furnish the means of chang- 
ing fractions from one name or denomination to certain 
others, without altering their value. ; * 

§ 54. 1. What has now been developed prepares us for 
some primary operations in fractions, with which, at this 
latage, it is proper to become familiar. 

2. -Jt is often necessary to express a whole number frac- 
tionally, e^ebially in combining whole numbers and frac- 
tions. The fraction thus obtained, it is evident, will be 
improper (§ 47.' 4). 

3. Every whole number may be expresi^d as a fraction, 
with unity for a denominator. For, by placing this deno- 
minator under any number, we do not vary its value, as 
the quotient obtained by dividing any number by unity, 
will always equal the number divided. 3=7rf=3. 

4. Every whole number may also have any other num- 
ber for a denominator. Hence we have. 
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§ 55. 1. Case I. To change a whole number to an equi- 
valent fraction of a specified denominator. 

Rule. Multiply the whole number by the given deno- 
minator, and, under the product, write that denominator 
for the fraction required. 

2. Illustration. Change 3 to fourths. 

3X4 12 
4 """T. 

(1.) Here we first indicate the operation to be perform- 
ed ; that 3, the given number, is to be multiplied by 4, the 
given denominator, and that the denominator to the pro- 
duct is to be 4, by writing the 4 underneath. 

(2.) We then execute the multiplication, and obtain 12 
for the numerator. Under, this we write the 4, the given 
denominator, and we have the result, V • 

3. Explanation. When the whole number is multipli- 
ed by the specified denominator, the result is a whole 
number, whose value is. so many times greater than that 
required, as the denominator indicates. This result is 
changed to a fraction by writing the denominator under 
it ; and the value of the expression is thus diminished as 
many times as it was increased by the multiplication. 
We have then for the whole number given, an equivalent 
fraction with the denominator specified. This operation 
is simply that of multiplying and dividing the same ex- 
pression by the same number ; which two operations (§ 52. 
3) exactly compensating each other, the value of the given 
expression remains unchanged. 

4. The object of an operation of this, kind is merely to 
change the form of an expression^ to answer certain ends 
in oombining fractions, or whole numbers land fractions. 

5. Examples. 

(1.) Change 5 to.fifths. . Ans. V- 

(2.) Change 4 to sevenths. Ans. V. 

(3.) Chaage 8 to tenths. > . Ans. f J. 

(4.) Change 9 to eighths. Ans. V- 

(5.) Change 12 to twenty-fifths. Ans. W- 
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(6.) Change 17 to thirty-thirds. Ans. VV • 

(7.) Change 19 to thirty-fifths. Ans. W • 

(8.) Change 24 to ninths. Ans. »>•. 

(9.) Change 30 to thirteenths, Ans. \%\ 

(10.) Change 43 to sixths. An?- H'- 

§ 56. It is often necessary, when there is a fraction an- 
nexed to a whole number making a mixed expression, or 
as it is usually called a mixed number ^ to change the ex- 
pression to a fraction. Hence we have, 

§57. 1.-^ Case II. To change a mixed number to an 
equivalent ffo^Uon, ■ 

Rule.' Multiply the whole number by the denominator 
of the fraction; to the pyddiict add the numerator; and, 
under the sum, write the denoipinatpr of the fraction, for 
the fraction required. 

2. JllustraUonf Change 4J to a fraction, 

4x3+1 13 



(1.) Here, as in the last case, we first indicate the ope- 
ration to be performed ; that 4, the whole number, is to be 
multiplied by 3, the denominator of the fraction, and 1, 
the numerator of the fraction, to be added to the product ; 
and that the denominator to the sum is to be 3, the denomi- 
nator to the fraction, by writing the 3 underneath. - 

(2.) We then execute the multiplication of the 3 and 4, 
and addition to the product of 1, and obtain 13. Under 
this sum, we write the 3, the denominator of the fraction, 
and we have the result, y, 

3. Explanation, This operation first changes the whole 
number to an equivalent fraction, with the denonunator to 
the annexed fraction for its denominator. The expression 
is then as much less than the mixed number given, as the 
parts denoted by the fraction annexed; and to make it 
equivalent, 1:hose parts, expressed by the nuiherator of the 
fraction- (§ 45. 8), are joined to it. 

4. The object of this operation is the same with the last 
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(§ 55. 4) — -to give to the whole number a specified deno- 
minator-r— that of the fraction annexed. 

The fraction thus obtained; it is obvious is an improper 
fraction. 



5. 


Examples. 


• 


(1.] 


1 Change 5§ to a fraction. 


Ansr y. 


(2.] 


1 Change 7| to a fraction. 


Ans. y. 


(3.1 


1 Change 9^^ to a fraction. 


Ans. VV- 


(4.; 


) Change 12^ to a fraction. 


Ans. vy. 


(5.: 


1 Change 21 J4 to a fraction. 


Ans. W. 


(6., 


1 Change -33 jf to a fraction. 


Ans. VV. 


(7.; 


1 Change 42i^ tq a fraction. 


• Ans. vy. 


(8. 


1 Change 38^r to a fraction. 


Ans. W. 


(9.. 


1 Change lOf to a fraction. 


Ans* V* 



§ 58. It is often necessary to reverse the last step. 
Hence we have, - 

§ 69. 1. Case III, To change an improper fraction to 
an equivalent whole or mixed number. 

Rule. Divide the numerator by the denominator, and 
the quotient will be th^ whole or mixed number required. 

r 

2. Illustration^ Change y to a mixed number. 

Here we simply execute the division indicated, and we 
obtain the result, 3^. 

3. Explanation. This operation is just the reverse of 
that in Case II,: it i^ merely the execution of an indicated 
division (§ 45. 6), ~ 

4. Examples, 

(1.) Change V to a mixed number. > . Ans. 2}. 

(2.) Change y to a mixed number. Ans. Si. 

(3.) Change V to a mixed number. Ans. 2 J. 

(4.) Change Y^? to a mixed number. . - Ans^ 47tV. 

(5.) Change <^ to a mixed number. Ans. 49rV. 
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(6.) Change ^W to a fnixed number. An«. Sllf. 

(7.) Change Vi^ to a mixed number. Ans. 421^^. 

, (8.J Change VfV ^^ ^ mixed number. Ans. 345VV- 

(9.) Change 'f^'' tp a mixed number. Ans. 2S?J. 

(10.) Change '}}« to a mixed number. Ans. 730|3y. 

§ 60. The terms of a fraction are often susceptible of 
being divided by the same iiumbef, and so of being dimin- 
ished in the same degree ; — or, as the same thing is some- 
times called, of being reduced proportionally, or canceled; 
for by the operation the same factors in each term are 
suppressed or canceled. 

The terms then are lower ,^ though the fraction be express-* 
ive of the same quantity (§ 53. 1). Hence wie have, 

^61. 1. Case IV. TdxHari^e a fraction to its equiva' 
lent lowest expresstoni 

BuEE. I. Divide both terms of the fraction by any num- 
ber that 'vfilj divide them without a remainder, ana those 
.quotients again in the same manner, and so on, till no 
number greater than unity will divide them. 

II. The last quotient^ will be the lowest expression re- 
quired, 

2. Illvstration. Change \\^ tp its lowest expression. 

ii{ri^l2=i}^12=i or, iiH-144=i. 
\' 

(1.) Efere ire divide first by 12, perceiving that it jsrill 
divide both t^rms of the fraction, and the quotients thus 
obtained by l2 again, for the game reason, and we have 
the result, 1.. 

(2.) Or, perceivihg that 144 will divide both terms, and 
knowing this to be th6 largest number that will do it, we 
divide by it, and thus, by a single division, have the re- 
sult, i. 

(3.) Or., better and shorter, we niay keep the divisor or 
divisors iii mindj without writing them, and at once divide, 
writing down only the quotients. 

Each number has, in this case, a line drawn across it, 
as soon ^s the division has* been executed, and the quo- 
tient is then written. This is properly canceling. 
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This mode* is almost lUiifornily preferable to either of 
the others; therefore the pupir3hould be much exercised 
in it,- that he may perform it with ease, facility aad exacts 
iless. ^ 

Perhaps, for this ^'peratipn, it will generally be found 
most convenient to write the terms with a perpendicular 
i]istead of a horizontal line between them ; the numerator, 
as the dividend, on the right; the denominator, as the 
divisor, on the left* Then the quotients arising from the 
division of the respective' terras by the same number, may 
be written either above, below, at the right or left of those 
terms, as may be most convenient. 

3^ Explanation* The explanation to Proposition VI., 
is the explanation for this operation; 

4. Examples. 

(1.) Change |i to its lowest expression. Ans. |. 

(2.) Change jff to its lowest expression. Ans. |. 

(3.) Change m to its lowest expression. Ans. |. 

(4) Change ^^^ to its lowest expression. Ans* |^# 

(5.) Change jff to its lowest expression. Ans. |. 

(6.) Change ||# to its lowest expression. Ans. |. 

(7.) Change f jf to its lowest expression. Ans. |. 

(8.) Change ||f to its lowest expression. Ans. |. 

(9.) Change i^i to its Ibwest expression. Ans. | . 

(10.) Change WVV to its lowest expression* Ans. ijd^ 

{11.) Change ijff to its lowest expression. Aiis. |. 

§ 62. Another mode of changing a fraction to its lowest 
expression is given, in addition to this, in most treatises! 
on Arithmetic; that of finding what is ccilled the greatest 
common measure of the two terms, and -then- dividing bo^ 
terms by it. That, however, is in moiStJcases, a longer 
process than this, and- its principle m«ch*less simple> It 
belongs, more properly, to Algebra. 

We prefer, in Arithmetic, the mode here presented, be- 
cause it is clear and simple, aiid is so easily made intelli- 
gible to the pupil. 

§ 63. Parts of fractions, or fractions of fractions, usually 
called compound fractions^ often occur, which it is neces- 
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sary to change to a single exptession. Hence we have, 

§ 64. 1. Case V. To change a compound fraction to an 
equivalent single one. 

Rule. Multiply all the numerators together, and all the 
denominators together, and the products will be respect- 
ively the numerator and denominator of the required frac« 
tion. 

2. IllustraMon. Change the compound fraction, i of f 
of I of t to a single one. 



2 

4 
5 



1 
3 
4 
5 



240 I 60=5Vr^60=i. 



(1.) Here we draw a perpendicular line, corresponding 
to the curved line for the divisor in division, and write all 
the denominators, which are divisors (§ 45. 6), at the left 
of it, and all the numerators, which are dividends, (§ 45. 6), 
at its right, and, under each other, that they may more 
conveniently be multiplied together ; and draw a horizon- 
tal line below. 

(2.) We then multiply all the denominators together, in 
mind^ beginning with the 6; saying, 6, times 5 are 30; 4 
times 30 are 120; 2 times, or twice 120 are 240; which is 
the product of all the denominators. This we Write below. 

(3.) We then multiply,^ in the same way, all the nume- 
rators together, and we have their product 60, which we 
write under the nimierators. 

(4.) Th^n the expression is read/^V; or we write the 
sign of equality, and express the result fractionally. 

3. Or, better and shorter, we write the numbers as 
above, and then cancel, as far as possible, .and multiply 
the uncanceled numbers which remain, and the quotients 
together (§ 60.). We thus, at once, have a true result, 
and that in. the lowest expression. 
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- 4; By this mode, the operation on the fraxjtictn above 
Woiild be, 



1 * 

1 $ 

2 



1 
$ 1 

^ 1 
1 



4 I l=i. 



(1.) Here we divide the .numbers on eabh side of the 
perpendicular ^line, by such numbers as will divide them 
without remainder, and write down the quotients* 

(2.) We first divide by 4- This divides 4 on the left 
and the same on the right. These two figures, therefo;re, 
ere scratched, to show that they have been divided or can- 
celed, and the quotient 1, in each ca^e is written down. 

(3.) We then Sivide in the same way by 5, and scratch 
the figures divided as before, and write down the- quo- 
tients. 

(4.) Then we divide by 3 in the same way, scratch the 
figiwes divided, and write down the quotients as before. 

(5.) As the division can be continued no further, we then 
draw the line underneath, multiply together the unscrateh- 
ed figures, and write the products below thie line. ' These 
then furnish the result. 

5. Eocplanation. A compound fraction is simply a part 
of a part, aad that it may be represented by a single one, 
is evident firom the fact, that every part of a part or parts, 
must be equal to some part of a whole. 

6. Now, if the part of a part required be but 1, it is evi- 
dent (§ 45. 9) that this is obtained. by multif>Iying the de- 
nominator of the part which is the divisor, by the denomi* 
nator of the part to be divided (§ 50. 1). 

7. Hence it will be obvious, that if the part of a part re- 
quired be more than 1, that number is only to be multipli* 
ed into the numerator of the other to obtain the result 

8. Let the compound fraction to be changed be, | of 
f . Then I of i=J-^4=2V (§ 50. 1). And if the fraction 
be f of I, thto f-r4, or, i=jV; and J-r-}=,vx3^if (^. 

1)=?. — . • 

10 
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9. The same reasoning will apply if the c^ompoimd 
fraction consist of more expressions than two. For, it is 
evident, that the first two maybe changed to one; aad 
then that and the next be changed to one, a;nd so on. 

6. Examples. 

(1.) Change J of f to a single fraction. An6. J. 

(2.) Change f of f of f of f to a single fraction. 

Ans. iV« . 
(3.) Change i of f of 5 of | to a single fraction. 

Ans. |. 
(4.) Change 4 of f of | of f to a singte fraction^ 

• Ans. i* 
(5.) Change H of W of if of f to a single fraction. 

Ans. ^iV- 
(6.") Change yV of A of | of f } to a single fraction. 

Ans. f . 
(7.) Change yV of f of f of | to a single fraction. 

Ans. if^. 
(8.) Change f of if of fj of |J to a single fraction. 

Ans. ili. 

§ 65. 1. The opposite of a compound fraction, or that^o 
which the conipound fraction is changed, is usually called 
a simple fraction. But, as the object of the operation is to 
have a single expression for many, we prefer the name 
single fractign. ' 

2. If, in operations of this kind,. mixed numbers occur, 
they should first be changed to improper fractions (§ 57. 1). 

§ 66. To combine fractions by addition, or separate 
them by subtraction, and for other operations, it is often 
desired to change them ^to the same name or denomina- 
tion, which is done by changing them to the same, or, as it 
is usually called, to a common denominator. Hence we 
have, • ' 

§ 67. 1* Case VI. To change fractions of different de- 
nominators to equivalent fractions with a common denomU 
nator. 

RuLrE. Mtiltiply the numerator and denominator of each 
-fraction by ^ the denominators except its own. 
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2; IttustratiOn. Change |, f, |, and f ^ to equivaleBt 
firactions having a eommoa denominator. < 

3.5 7 8 



66 

8 



8 
9 



2160 



a 



5 
'5 

8 
\9 



1296 



8 

7 
\5 
6 
9 



9 



1800 



3520 



8 
5 
6 

8 



1920=t: 



2160 



1296+1800+2520+1920 
2160 



(1.) Here we draw a perpendicular line under each 
fraction, and write the denominators under each other at 
the left of the left line. 

(2.) We then write the numerators, one at. the right of 
each line, and under each all the denominatoris except its 
own. 

The denominators are thus written but once, because 
the denominator to be obtained is to be the same for all 
the numerators. 

(3.) Then we multiply all the denominators together, 
and we obtain 2160, as the common denominator. We 
then multiply together the numbers at the right of 6ach 
line, for the numerators of the respective 'fractions; and 
we obtain 1296, 1800, 2520, and 1920, as thp numerators 
required {§ 44. 1)., 

(4.) These, then, may be read as they stand, iriention- 
ing the denominator with the last; or the sign of equality 
may be written «t the right, and they be? written at th6 
right of it, with the -denominator under them; or, shorter, 
the denominator may be written under them, as they stand. 

3. Eocplanation. It is evident that in this operation, 
both terms, of the fractions being multiplied by precisely 
the same numbers, the value of the fractions remains un- 
changed (§ 62. 1). 

4. Examples. 

(1.) Change i, t, |> and f to equivalent fractioijs having 
a common denominator. Ans. if J, iH> i{|, iff- 
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. i2,) Change i, }, and i to eqmvsdeiit firactions haviirga 
common denomiijator. Ans. f|, |f» iJ. 

(3.) Change I, i, and J to equivalent fraction^ having 
a common denominator. - Ans. i|» if, ^|. 

(4*) Change i, §, }, |, and | to equivalent fractions 
having a common denominator. 

. Ans. ^%; tVeV a%» t'av im- 

(S.) Change i, i|, J, and y^ to equivalent fractions hav- 
ing a common denominator. Ans. VVW HH^ ||4I» tWt* 

(6.) Chslnge fj, | , y^^, and f to equivalent fractions hav- 
ing a common denominator. - '..'.. 

(7.) Change }, f , and f to equivalent fractions having a 
eefsamon denaminator. Ans. y^, ^V^j |||. 

§ 68. To shorten operations, it is often desirable to ob- 
tain a common denominator and the lowest expressions 
{or the fraotions in the same operation. Hence we have, 

. § 6ft. 1. Case VII. To. change fractions of different 
denominators Jto equivalent fractions with a least comimm 
denomtnator*. 

EutE. 1. "Write the terms of the fractions as in Case VI, 
II. Cancer the figures that, are common to each column, 
or the factors that are coinmon in each. 

iri. In each column, multiply together the undivided 
numbers and^the quotients thus obtained, and the product 
of the column at the left will be the least common denomi- 
nator, and the products of the others will be the respec- 
tive numerators for the fractions required. 

2. Illustration. Change f, |, |, and f to equivalent 
fractions, having a least common denominator ^ 



3 
6 



5 
6 



7 
8 



8 
9 



6 


|3 


.■5- 


3^ 


$3 


5 


8 


8 


$i 


8^ 


^3 


03 



7 4a 

5 I 5 

9 8 



360 faig I 300>[ 315 I 320 
.360 
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- (1.) Here we wMte the terms of the IraotioiKi His in Case 
VLv 

(3.) Then^we-cancel by dividing the column of deno* 
mihatoi^s and those of the numerators, first-by 2, aiid then 
by 3. 

(30 We thea find that they cannot all be divided far* 
ther by any one number; we conclude, therefore, tl^t they 
are in their lowest expression. » 

(4.) Then multiplying th§ numbers remaining vindiyid- 
ed, and tb^ quotients obtained by the ^divisions togethjer, 
we have for the. least common denominator. 360, and for 
the numerators, 216^ 300, 315, 320.. ' Under these we write 
the denominator, and the operation is completed.. 

3. ExplaritiOLiiori. This operation involves only the prin- 
ciple of Proposition VI., and Case IV. It is simply divi- 
ding both terms of the fraction by the same number or 
numbers, or canceling. The explanations referred to are 
sufficient for it. ' • 

4. Fractions of different denominators are usually chang- 
ed to equivalent fractions with a least common denomina- 
tor, by a process very different from that here adopted. 
There is first obtained the least common multiple of all the 
denominators ; that is, the least number that can be divid- 
ed by them all without a remainder, and from this the frac-* 
tions are obtained* ^ 

This process, however, \i much longer, and less intelli- 
gible than that Jiere adopted. 

6. Examples. * 

(1.) Change J, J, and { to equivalent fractions having 
a least common denominator. Ans. ^|, -i^, |{. 

(2.) Change i and ^ to equivalent fractious having a 
least common denominator. ^ Ans. i\> tV 

(3.) Change |, ^, §, and ^ to equivalent fractions having 
a least common denoriiinator. An^. y^' tV tV A- 

(4.) Change i, f , and Jf- to equivalent fractions having a 
least common denominator. Ans. ^y, ^}, f J. 

(5.) Change i, f , 5, and f to equivalent fractions having 
a least conunon denominator. Ans. ^ Ji H» H» if* 

(6.) Change J, f,4) and /r.to equivalent frax^tions hav- 
ing a least common denominator. 

Ans. -ff f \ih tVV AV. 
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§ 70. It often occurs that a fraction has a fraction for a 
denominator. Such an expression is called a complex 
fraction^ and- it may be necessary to change it to a single 
one. Hence we have, ^ * 

" 4 71* !• Case VHI. To change a complex fraction to 
an equivalent singie one. 

BuLE. Multiply both terms of each fraction by the de- 
nominator of the other. Cancel , the denominators thus 
obtained rti each, and the frscction resulting from the nimie- 
ratofs will be the single fraction required. 

3. Illustration: Change | to an equivalent single frac- 
tion. * 

, 6 20 

6 ^^ 20 

3 ^ 18 ^® 

3. Explanation. It is obvious that the principle of the 
first part of this operation is simply that of Case VI., 
changing fractions to a common denominator ; for the nu- 
merator and denominator of each fraction are multiplied 
by every denominator except its own ; and that that of the 
second is sustained by Proposition VI., where it is shown 
that both the numerator and denominator of a fraction 
being divided by the same number, the value of the 'frac- 
tion remains the same. 

4. When the pupil has become famiUar with this opera- 
tion, he may shorten it essentially by neglecting to. multi- 
ply the. denominators, since their products are always 
cancelled, and multiply only the numerators ; as, 

£X 4 ^^2A. ^^^ required single fractionh is thus at once 
} X 6 *** obtained. 

■ 

5. JBxamples. 

(1,) Change j to a single fraction. Ans. J. 
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* • ■ • . ' • . -■ • 

(2.) Change j to "a single fraction. Ans. |f* 
(3.) Change -|- to a single fraction. , Ans. H« 

(4.) Change J- to a single fraction. . Ans. |f. 

(5v) Change II to a siiigle fraction. . Ans. fy* 

i' • ' 

3 ' \ ' 

(6.) Change -J to a single fraction. Ans. |^. 

(7.) Change ~- to a single fraction. Ans. ||. 

(8.) Change j to a single fraction. Ans. V. 

(9.) Change li to a single fraction. Ans^ f|. 

i . * 

(10.) Change J to a single fraction. Ans. ^. 



i 



§ 72. The operations of Addition, Multiplication, Sub- 
traction and Division, are performed on fractions as oil 
whole numbers. 

The previous steps having prepared us for these opera- 
tions, we now present them. - ! ^ 

§ 73. 1. For the operation of Addition it is evidently 
necessary that the fractions represent the same divisions of 
unity ; in other words," that they have the same denomina- 
tor, otherwise the quantities they repr^se'nt would be unlike 
in kind, and so we should bring together parts not the 
same. The impropriety of this is obvious. ' ' . 

2. The parts being made the same, -we add the nume- 
rators as we add whoK** numbers. 

3. As by the process we have adopted, it is shorter and 
easier to obtain the leasts common denominator, than to ob- 
tain only a common denominator,. and as in the result this 
is usually desired, we prefer for this operation at' once to 
change the fractions to their least coinmon denominatolr 
(§69. 1). Hence we have, 
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§ 74. 1. Case IX. To add Vulvar Fractions. 

Rule. Change the fractions to their least common de- 
nominato;r, add the numerators, and, under the sum, 'write 
the denominator. 

2f niiistration. Add '|+f+J+| together. 



3 + 5 + 2 + 8 
6 6^8 9 



5 
30 

8 
30 

^ 360- 



3 

03 
8 
03. 

216 



5 
5 

03: 

300 



7 
5 



-0 



315 



8 

8 • 
5 

320=\W 



(1.) Here we "write the fraction^ as in Cases VI. and 
VII.; then by canceling change them to their least com- 
mon denominator ; then add the numerator^, and under 
the sum 1151 write the least common denominator 360, 
and we have the required sum of the fractions. 

(2.) All the steps in this operation having been made 
dear by previous illustrations and explanations, no expla- 
Batiolr here is required* 

3. . Examples • 

■(!.)' 
(2.) 
(3.) 

■(4.) 
(5.) 



Add i, f , and J together. 



Add|, Jf and f together. 
Add tV TT».and ^^ together. 
Add I, 9^, and § of f together. 
Add J» I of I of i^, and 8 y\ together. 

I 

, (6.) Add J, 7, andrl together. 

(7.) Add J, 4J, and-f together. 

(8.) Add i, 7i, and f of J together. 

(9.) Add i of j\, 4 of J, and 7i together. 

(10.) Add f , and J pf f together. 

(11.) Add ^vl, and | together. , 
(12.) Add A» TT and I together. 

(13.) Add i, f of tV, and f of § together 

(14.) Add I, I, f and A together. 
(15.) Add J, |, A> and ^ together. 



Ans. 1H« 

Ans. 2|V» 

Ans. ItV. 

Ans. 9HJ. 

Ans. 9^^*^. 

Ans. iih 

Ans. 5tV« 

Ans. 8| . 

Ans. 8|f J. 

Ans, I J. 

Ahs. 35V' 

Ans. 2^\, 



Ans. ItVW' 

Ans. 2^» 

Ans. 2,%«V. 



(160 Add 18|, 5|, T'TVjSf^and 9| togetiier, ! 

Ans. SO^y* 
(17.) Add 7891 years, 817f y^ars, 316f years, and 216i 
years together. " Ans. 2140yV« 

(18.)^ Add;819f barrels, i of | barrels, 409f barrels, and 
i of 5i barrels together* Ans. 1232* 

5 6 t . • 

(19.) Add — , -, and - togetheri Ans. l5jf * ' 



,475- Fradtiort^ are multiplied with greater ease arid 
more facility than they are added. For, Whatever may be 
the denominators, the operation is at once performed with- 
out at all changing the fractions asa0^ done, for Addition* 
The manner of performing this operation is obvious ^from 
Propositions I. and III., and § 64; 1. Hence we have, 

^ 76. 1. Case X. To multiply a fraction by a whole 
number; or, a whole numJber by a fraction. 

Rule. Multiply the whole nilmber by the numerator of 
the fraction, and divide the product by the denominator. 

2. lUiistration. Multiply 16' by J. 

16X2 

3532 

"lOi 

Here we multiply the whole number 16, by the nume- 
rator 2, divide the product by the denominator 3, and we 
obtain the result 10|. ■ , 

^.Explanation. . Milltiplying a whole number by the 
numerator of a fraction is equivalent to multiplying the 
numerator by a whole nmnber^ the effect of which is ex- 
plained under Prop. I.. Dividing the product by the de- 
nominator is merely to qhange itto a mixed number (Case 

ni.). 

11 
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fractions; 



4. Examples. 

(1.) Multiply J by 36. Ans. ^. 

(2,) Maltiply 28 by h Ans. H. 

(3.) Multiply J by 48. , Am. 36. 
(4.) Multiply 325 by I . ". Ans. 203*^. 

(5.) Multiply 259 by A- Ans. 151^. 

(6.) MuU^)ly ^ by 20. •. ' Ans. 9. 

(7.) Multiply {f by 45. . Ans.: 18. 

(8.) Multiply 312 by |H- Aas. 298.- 

§ 77. 1. Case XI. To multiply a fraction iy a fraction* 

Rule. Multiply the numerators together, and the deno- 
minators together, and- the products will be* respectively 
the numerator and denominator of the required product* 

2. niustration. Multiply f by |. 



1 4 
5 



^3 

4 1 



3=51 



Here we write the denominators at the left and the rrcf* 
merators at the right of a perpendicular line ; then we can- 
cel, so far as we can, by which we dispose of 4 on each 
side of the line ; we then -have § and 1 on the left to be 
multiplied together, and on the ri^it 3 and 1 ; neglecting 
the 1 on each side, which we may do without varying the 
result, . because a number multiplied by unity gives the 
sanie, and we have 5 as the denominator and 3 as the nu- 
merator of the required product. 

3. Explanation, By Proposition'!, we see' that multi- 
plying the nuinerator alone increases the value of the frac- 
tion, by taking too. many of the same parts ; and by Propp- 
sition III. we see that multiplying the denominator dimin- 
ishes the value of the fraction, by increasing the number 
of parts jiecessary to make unity. 

It results then that the multiplication of a fraction by ai 
fraction increases the number of its parts and diminishes 
its value. But, if the denominator of the multiplicand^ or 
fraction to be multiplied, were multiplied by the denomi^ 
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tiator only of the multiplier, the ^arts would be increased 
^ many' times too much a»the numerator of the multipli- 
er demotes. ' The proper value of the fraction then must be 
restored by multiplying the numerator of the multiplicand 
by, the numerator of the multiplier. This operation^ it 
will be s^en,'is precisely that involved in Case V. 

4v Examples, 

(L) Multiply 5 by. f. Ans. h 

(2.) Multiply i by if. . Ans. ^V 

(8.) Multiply tV by i/V. - • ^ . Ans. VW, 

(4.) Multiply il by ^\. Ans. tV- 

(5.) Multiply H by Z^- , Aiis. ^ff r- 

(6.) Multiply i of 8 by I of t,- . Ans. 3^. 

(7.) Multiply h h aiid 4j\ together. Ans. 2^1^. 

(8.) Multiply 5f , 4 qff, and 4^ together. Ans. 12|. 

6 ' . 

19.) Multiply - by 7v Ans. 84. 
' i > *•.•'•*• 

(10.) Multiply i of— by 3. Ans. H- 

9 
(11.) A man owning ^ of a farm, sold i of his share; 
what part of the farm did he sell ? Ans.» i. 

(12.) What part of a foot is | of y*^ of a foot? 

•(13.) "What part of a -mile is f of J- of a mile ? / 

Ans. i. 

(14.) What costs f of a yard^of cloth, at f .of a dollar 
per yard ? Ans. ^| of a dollar. 

(15.) What will 2i tons of hay cost, at 16f dollars per 
ton? - Ans. 41 1 dollars. 

(16.) What will 2^ barrels of sugar cost, at 18J dollars 
perbariael? Ans. 42t^ dollars. 

(17.) What will 8 J pounds of tea cost, at li^ dollars 
per pound ? Ans. lOH dollars. 

(18.) What will 4J cords of wood cost, at 3f dollars 
per cord ? Ans. 17 j| ^gllars. 

(19.) What will 12 J barrels of .sugar cost, at 15i dol- 
lars per barrel ? Ans. 190f dollars. 

j(20.) What will 7f yards cost, at f of a dollar per yard ^ 



4 

8 It 


*-A 

3 

It 8 


13 


9 — 
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§ 78. To find the d^er^nce between fractions, we first 
change them to their |east common denominators, as for 
Addition, and then subtract the numerators as we sub-* 
tract i?H[iole numbers. Hence we have, 

§ 79. 1. Case XII. Tq subtract Vtdgar Fr^Ugn^, 

Rule. Change the fractions to their least common de« 
nominator, subtract the numerators, and, under the re^iai(i« 
(ier, write the denominator, 

§. Illustration, Subtract yV from f *, 

a 

19 

(1.) Here we first change the fractions to their least 
common denominator by canceling as far as it can bQ 
done ; we thus obtain as the least common denominator, 
12, and a.s numerators 9 and 8. We then take the nume- 
rator of the subtrahend 8, firom thenumerator of the minu-i 
end 9, and we have a remainder 1, under which we write 
the least common denominator 12, and we have the re- 
quired remainder. tV- '^• 

^2,) There is no principle involved in this operation 

which has not already, been fuUy explained. Explanation 
is therefore unnecessary. 

. . (3. ) For this operation, mixed numbers should be chang-; 
ed tQ.improper fractions, and compound fractions lo singli^ 
ones. .' . 

3. Examples. , 

' (1.) From f .take 4, , Ans. iVi 

(2.) From'f take /,. Ans,V^, - 

(3,) From if take | of A, . ^ Ans. \. 

(4.) From If take H. kxv^-^. 

(5.) From 4 take ^ of S,^ Ans. ^, 

(6.) From f take f of |. - Ans. 4. . 

(7.) From H take f . Ans. \\\^ 

(9<) From 37i take 194, . Ans. 17if , 
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(9.) PFom ISrVtake Hi. Ajis. IfJ. 

^H).) FromfJItakeViy. ' • An». ||}. 

(11-) From tV take /if. Ans. yij. 

(12.) From | take f . , Ans. ^V* 

(13.) In an orchard i of the trees bear apples, i peaches, 
i plums, 30 pears, 15 cherries, and 6 quinces : how many 
trees are there in the orchard ? Ana. .600 trees. 

(14.) ^, and i of a school, and 10 scholars make up the 
^chQol : how many scholars are therein it ? 

Ans. 60 scholars. 
(15.) There is an army to which if you ad4.i, i, and i 
itself, and take away 5000, the sum ,t6tal will be 100,000 ; 
what is the number of the whole army ? 

Ans. 50400 men. 
(16.)- If a pole stand } in the mud, f inthe water, and the 
rest above water : what part is above water ? Ans, iJ. - 

(17.) A person spent i of his life at school, i in America, 
and the rest in Europe : how much of his life did he spend 
ill Europe? * Ans. i^., 

§ 80. The division of a fraction by a whole number, a 
whole number by a fraction, .and a fraction by ^ fraction', 
are simple operations consequent on Propositions II. and 
III. 

If a mixed number occur in either the dividend or divi-i 
gor, or both, change it to an improper fraction ; if a com- 
pound fraction, change it to a single one. HehceVwe have, 

§ 81. 1. Case XIII. To divide a fraction by a wttdUi 
nmaber. 

Rule. Multiply , the denominator; or, when it can b^ 

done, divide the numerator. 

- . . ■ ■*• 

r 

8. Illustrations. • " ' - 

(i.). f x3=A=i. " , or, (2.). 3-5.3=^. 

' Here, iu the first illustration, we multiply the denomina- 
tor 4 by 3, and we obtain the. result y\, which equals J. 

In the second illustration, we divide the numerator 3. by 
3, smd we obtain the result \, , 
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3- Explanation^ The explanations of Propositions II. 
and in. ^e the explanations of this operation. - 



4. Examplesy, 



(1. 
(2. 

(3. 

(4. 

(5. 

(6. 

(7. 
(8. 

(9. 



Divide \\ by 9. - 
Divide V by 11. 
Divide H by 2. 
Divide || by 9. 
Divide yV by 8. 
Divide n by'C. 
Divide V by 40. 
Dividef by 72. 
Divide H by 859. 



A^s. -fj. 

' An». i|. 

Ans. J. 

Ans. ^. 

Ans. tIt. 

Ans. A. 

Ans. ^VV* 

Ans. firs* 

Ans. -rihr* 



% 82. 1. Case XIV. To divide a whole number by a 
fraction: 

BuLE. Multiply the whole number by the denominator 
of the fraction, and divide the product by the numerator, 

2. ElustrAtion. . Divide 9 by J. 



9H4= 



1 t 



3 
5 

15=V=15. 



Here we write the numbers which the rule directs to be 
multiplied together under each other, with a perpendicular 
line between them ; the number to form the denominator, 
as usual, to the left. Then, canceling ^as far as we are 
able, we* obtain the result 15 ; that is, J is. contained in 9, 
15 times. . , . 



3. Explanation, The whole number is firdt multiplied 
by the denominator of the divisor to change it td a fraction 
with that denominator (§ 55. 1). The division then, is that 
of finding' -how many times one fraction is^ contained in 
another of the same name, or denoting the same parts of 
unity. The dividend" and divisor, therefore, being frac- 
tions, the expression is in effect a complex fraction to be 
changed to a single one (§71.. 1). 

4. The division of 9 by i fully carried out would be, 
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9 9x5 45 



f . 5 45 ' 

- = - = — =15, the same as -above. 
I 3 3 

5. Examples. 

(1.)- Divide IS by ^. Ans. 42^. 

(2.) Divide 63 by i^^. Ans. 91. 

(3.) Divide 63 by W. Ans. 77. 

(4.) Divide 66 by J. ' Ans. 99. 

(6.) Divide 32 by |. . Ans. 40. 

(6.) Divide 472 by |. Ans. 531. 

(7.) Divide 563 by |.. Ans. 844^. 

(8.) Divide 47 by j}. Ans. 54f . 
(9.) Divide 94 by |. , Ans. 112^. 

§ 83, 1. Case XV. To divide a fraction by a fraction. 

Rule. Write the divisor under the dividend as a com« 
plex fraction ; change that fraction to a single one, and the 
result will be the quotient required. 

2. nitistration. , Divide f by J. 

f * X 4 ^ j; 



I 3x6 



-24 



Or, shorter, -f -r- f =? | X 4 20 



I X 6 18 or, I ^ 3 



B 
12 



5 



10 H- 



3 
03 

9=V. 

3. Explanation. This is, in, effect, multiplying the nu- 
merator of tiie dividend into tbe denominator of the divisor 
for the required numerator, and the denominator of. the 
dividend inta the numerator of the divisor for the required 
denominator, the mode plrescribed in most treatises on the 
subject. It is a mode, however, which requires alabored 



88 



PRAeTIOJNS. 



explanation to make it intelligible to the pupil. We, there-' 
fore, prefer that here presented. The principle of this is 
clear and simple, and with it the pnpil is already familiar 
(§71.1,2,3,4). 

4. Examples. 

(1.) Divide H by f . " Ahs. |. 

(2.) Divide iJ by |. Ans. i. 

(3.) Divide tVt by AS^, Ans. lifJH- 

(4.) Divide f by W- . - Ans. f . - 

(5.) Divide H by ?.. Ans. ||. 

(6.) Divide I by f . • Ans. 1^- 

(7.) Divide t by i. Ans. If. 

(8.) Divide i of J by I of i. . . Ans. Ifl. 

(9.^ Divide 4 of yV of J by i of | of/^. Ans. 1^. 

(10.) Divide H of H by | df 4. Ans. IVVVr- 

(11.) i of 23 leSs VV of 4 are how many times 3^ ? 

, \ . Ans. 3i* 

(12. ) i multiplied by 7^ and the product divided by f gives 
what result ? Ans. 83^. 

(13.) How much cloth, at IJ dollar (th^t is^ | dollars) d 
yard, can be bought for 4^ dollars ? Ans. 3| yards- 

(14.) A man distributed 8J bushels of wheatamong some 
poor persons, giving 1^ bushel to each ; how many did 
he give it to ? 5f persons. 

(15.) If a soldier is allowed IJ pound (that is, J of a 
pound) of meat in a day,, to how many soldiers would 6f 
pounds be allowed ? Ans. 4|^^ soldiers. 

(16.) If 1? ton of hay will keep ahorse through the win- 
ter, how many horses will 10^ tons keep ? 

Ans. 6 f\ horses. 
(17.) At 2^ dollars a box, how many boxes of raisins can 
be bought for IO4 dollars ? Ans. 4|f boxes, 

(18.) .At If dollar a pound, how many pounds of indigo 
can be bought for 9f dollars ? Ans. 5f pounds. 

(19.) At 14 dollar a barrel, how many barrels of raisins 
can be bought for 9? dollars ? Ans. 6«V barrels. 

(20.) At J of a dollar a piece, how many pieces of nan- 
kin' can be bought for 8 J dollars? Ans. 10 pieces. 

(21.) At 4 of a dollar a pound, how many pounds of tea 
can be bought for 7^ dollars ? Ans. lOj pounds. 



Decimal fractions. 

§ 84. 1. In notation of whole numbers, it has been seeA 
that the local' value of figures varies according to the place 
in which they stand (§5, 3), that every figure designates 
a quantity ten times greater for every place it is removed 
to the' left firom that of simple units (7, 5). The increase 
from right to left wa^., therefore, tenfold (§7. 5)* ' 

2. Now, it is obvious, that if we wish to denote qiianti- 
ties less.th&n unity, otherwise than by Vulgar Fractional so 
that the notation of the numbers expresing them may cor- 
respond with that of whole numbers, we should write them 
in places .below unity, that is to the right of linity, that be- 
ing the lowest place m Whole numbers, and make their de- 
crease from unity to the right tenfold. 

3* On such a system the first place to the right of unity 
would be tenths of units, the second pl3.ce hundredths, the 
third thousandths y and so on. - . 

4. Thus, there ^ would be implied below each figure a 
detiominator of 10, 100, 1000, or 1 with such a number of 
ciphers annexed as would denote the plac6 occupied by the 
figure acording to the notation. 

5. It would then be desired to separate by some mark 
or sign between the parts thus written and the whole 
numbers. ^ -' 

This might be done by a simple point, or comma ( , ), 
which, from the end it would answer, might be called a 
decimal point, ot separatrix. 

6. Such a method of denoting parts we have ; and dif- 
fering from vulger fractions in having the denominator 
implied, not expressed, and this determined by place in 
notation ; the notation being from left to right, by a fixed 
decrease, in tenths, or tenfold, it is called decimal fractions. 

7. Therefore, a decimal fraction is a fraction which is 
expressed by writing the numbers denoting the parts at the 
right of a point, or comma, called a decimal point, or sep- 
arating. 
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8. Illustration, 
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The next place to the right would be Tens of Trill- 
ionths'; the next, Hundreds of Trillionths, and so on. 

9. The names used in Notation of whole numbers are 
used in succession from left to right, with only the termi- 
nation changed by the addition of th, or tks, at the end. 

10. To each of these figures there is implied a denomi- 
nator, corresponding to the name of its place. 

11. This denominator is always 1,'with as many cfphers 
annexed as there are figures in the numerator, ^o the 4, 
at the left in the above,, the denominator imphed is 10; to 
the '6, 100 ; to the 4, 1000 ; and so on. 

i2r Decimals are read by calling each figure from left 
tpik right separately, naming the part which it denotes of 
its implied denominator; as, in the aboTc, four tenths, six 
hundredths, one thousandth, and so on ; or, by calling them 
off together as whole numbers, naming the implied denom- 
inator to the last figure, as the denominator to the whole ; 
as four hundred and sixty-one Billions, five hundred 
and eighty-nine Millions, seven hundred and fifty-one 
Thousand, ani thirty-one Trillionths^ or, shorter, men- 
tioning the (,) point, and then reading the subsequent 
numbers simply as they occur, leaving- the denominators 
out, as understood from the principles of the system. 

13. As in Vulgar Fractions we write a fraction to a 
whole number and form a mixed number (§ 56.)? so in De- 
cimals. Thus, 4,5; 89,785. 
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14. Examples, 

(1.) Seventy-six hundredths. 

(2.) Forty-nine thousand, four hundred, and nine tenths. 
(3.) Sixty-four trillions, and thirty-one millionths. 
(4.) Five hundred and seventy, and six tenths. 
(5.) Four hundred, and nine ten thousandths. 
(6.) Twenty, and two hundredtlis. 
(7.) Eighty-one hundred, and four ten thousandths. 
(8.) One million, one thousand, and one billionth. 
(9.) Seventy-three billions,' and two tenths. 
(10.) Eight hundred thousand, and tweijty-five thou- 
sandths. 
(11.) Eleven, and seven billionths. 

^12.) Pour hundred and twenty-one, and nineteen thou- 
sandths. 

-15. From the nature of decimals, we deduce four fun- 
damental propositions. 

♦' • 

§ 85. 1. Proposition I. A ciphet prefixed to a decimal 
decreases, its valu^ tenfold. 

2. Illustration. To ,5 prefix 0. ,05. 

Here the expression ,^=To=i; t)ut ,05=^^0 =:^V 

3. Explanatimi. By prefixing ciphers to a decimal, 
the figure jor figures previously composing it are made to 
Stand as many places farther to. the right of the separatxix 
as there are ciphers prefixed; and, consequently,- their va- 
lue is decroa^Qd so rpajny times tenfold (§ 84.-6). 

4. Examples. 

^ 

(1.) Change ,5 to fiVe thousandths. 
•^(2.) Change ,003 to three millionths. 
(3.) Change ,017 to seventeen billionths. 
(4.) Change ,84 to eighty-four trillionths. 

§ 86. 1. Proposition II. A cipher annexed to a deci- 
onal does not alter its value. 
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2. Illusiration. To ,5 annex 0. ,50. 

Here the expression ^5=^?==^; and ,50=AV=i« 

3. Explanation. This operation 'corresponds, with that 
of prefixing ciphers to a whole number, which does not 
vary the value of that whole number, because the increase 
being from right to left, and the places being so named, a 
place occupied by, a cipher, which has no value (§ 4, 3), 
would be read as nothing of that place, or disregarded. 

So, here, the- decrease being from left to right, the suc- 
ceeding plaices can have significancy only as they are oc« 
cupied by 'significant figures ; for if, at the end, at- -the 
right, there stand a cipher, and it were named in connec- 
tion with its place, it would be read as nothing of thM 
place, or disregarded. 

4. Examples. 

(1.) Change ,8 to eighty hundredths. 
(2.) Change ,046 to four hundred and sixty thousandths. 
(3.) Change ,74 to sfeventy-four thousand fen hundred 
thousandths. 

(4.) Change ,9 to nine hundred thousandths, 

§87. 1. Proposition III. Removing the decimal point 
one place to the left, decreases the fraction tenfold ; or 
divides it by 10. 

2. illustration. 43,-752. The decimal point removed 
one place to the left, gives 4,3752, . 

3. Explanation. ' The explanation to Prop. I. suffices 
for this ; for the principle, it is obvious, is the same in each \ 
or, we may add, that the removing of the point .to the left 
puts at its right in tfie place of decimals, and so makes de- 
cimals, so many pf the whole numbers as by the remoyaj 
of the point are brought to its right. 

4. Examples. 

(1.) Diminish ,15 a thousandfold. 
(2.) Diminish 413,568 a millionfold, 
(3.) Diminish 67 a hundredfold, 
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(4.) Diminish 8 tenfold. 

(5.) Diminish 6789 tenfold. 

(6#) Diminish 3,934 a hundredfold. 

^ 88,. 1. Proposition IV. -Removing the decimal point 
oiie place to the right increases ih6 fraction tenfold, or 
jmuliiplies it by 10. 

2. Biustration'. ,4673. The decimal point removed 
one place to the right gives 4,673. 

« 

3. Explanation. This Proposition is the converse of 
the lastj as the removal of the point to the- left decreased 
the fraction tenfold, bringing it back again or removing it 
to the right, it is evident, must increase it, or multiply it so 
many fold ; or, we may add, that the removing of the 
point jto the right puts at its left, in the place of whole num- 
bers, and so makes whole numbers, so many of the deci- 
mals as by the removal of the point are brought to its left, 

4. Examples. 

(1.) Increase ,63 tenfold. 
(2.) Increase ,9 a iitindredfold. 
(3.) Increase 7,541 a thousandfold. 
(4.) Increase j81643 ten thousandfoldt 
(5.) Increase 314,8765 a millionfold. 
(6.) Increase 12,4 tenfold. 

^ 89. 1. From the above, it will be easy to' perceive the 
advantage, ^hich decimal fractions have over vulgar frac- 
tions ; all the multiplications and divisions, which are per- 
formed by. the denominator of the latter, are perfgrmed 
with respect to the former, by the addition or suppression 
of a nunjber of ciphers, or by simply changing the place of 

the'comnia. .. 

'2. It is evident^ top, by decimals thus developed, that 
the remainder ;which at the close of an* operation in Division 
was too small to be diyided by the divisor, and thfe division 
of which we were obliged merely to indicate, and which 
we treated (§ 45. 1, 2) as the .origin of fractions^ may be 
divided and^a more exact result be obtained. 

3, To do this, we have only to annex ciphers for deci« 
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mals, and divide according to the law for the division of 
whole numbers, observing to distinguish as decimals the 
quotient thus obtained. - 

§ 90. 1. Case I. To change a vulgar fraction to a de- 
ctmalm 

Rule. Write a decimal point at the right of the nu- 
merator, suppose a cipher or ciphers annexed, divide by 
the' denominator, and the quotient will be the decimal 
required. 

2. Illustration. Change i, I ^ and ^ to decimal frac- 
tions. 



4)1,0(,25 




* 


8 


1 


|=,875. 


— 


or i=;25. 


4=,42857142+. 


20 


• 


i=,33333+. 


20 


. 





(1.) In changing i we suppose a cipher annexed to the 
numerator 1, after the point, and then divide as in com- 
mon division. The quotient we obtain is 25, which, being 
a decimal, we preceded by the decimal point. The quo- 
tient is then 25 hundredths. ' 

(2.) In changing |, we proceed precisely as in chang- 
ing J. , ■ 

(3.) In changing ^,we proceed, as far as is done in the il- 
lustration, as with J, and | ; but, when the 1 in the quotient 
is obtained, we find our remainder to be 3, the same minl- 
ber for a dividend with which we started ; and we have 
then a repetition of the quotient figures previously obtain- 
ed'— 42 — ^nd should haVe the others did we continue the 
division. Kiiowing thus what would be the figures for the 
quotient, we may write them as far as is neecessary with- 
out dividing, and jvhen we desire to carry them no further, 
we annex +, plus, to show that the result is hot exact, 
that more might yet be obtained. 

Such series of recurring numbers are called repeating ot 
circulating decimals. 

(4.) In changing i, we constantly obtain from the first 
the same quotients, and the same remainders ; the opera- 
tion need not therefore be continued. 
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(5.) Tha further such a series is carried, the nearer is the 
approach to an exact result; though such result could 
never be obtained. ,33 is nearer to unity than, 3; ,333 
than ,33, and ^3333 than ,333^, and so on ; but by no ap- 
proaches of this kind could We arrrive at unity. 

(6.) This approaching to a true result by decimals, is 
called approximating. It is sufficient usually that it be 
carried tq four or five places. 

3. Explanation. Changing a Vulgar Fraction to a de- 
cimal is in effect changing a fraction of one denomination 
to another (52. 1). This is done by multiplying Jthe nu- 
merator of: the given fraction by the denominator H)f the 
required one, and dividiug the product, by the denomina- 
tor of the given fraction, the quotient being the numerator 
t)f the fraction required. 



4. Examples, 



(2.) 
(3.) 
(4.) 

(&.) 
(6.) 

(7.) 

(8.) 

(9.) 

(10.) 

(11.) 
(12.) 

(13.) 

(14.) 

(15.) 

rie.) 

(17,) 
(18.) 



Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 



i to a decimal, 
f to a decimal. 
J to a decimal. 
J to a decimal, 
f to a decimal. 
I to a decimal, 
jf to a decimal. 
If to a decimal. 
^V to a decimal, 
fiir to a decimal. 

I of f to a deciixiaL 
^y to a decimal. 

jV to a decimal. 
1^ to a decimal. 
I j} -to a decimal. 

II to a decimal, 
y'y to a decimal. 
^ to a decimal. 



Ans. ,5. 

Alts. ,75. 

Ans. ,8.. 

Ans. ,875. 

Ans. ,222+. 

Ans. ,8^33+. 

Ans. ,9375. 

Ans. ,923+. 

Ans. ,16. 

Ans. ,844. 

Ans. ,4. 

Ans. ,181818+. 

Ans. ,4375. 

Alls. ,68. 

Ans. ,63227+. 

Ans.' ,94734+. 

Ans. ,4545+. 

Ans. ,1666+. 



§ 91. 1. Case II. To change a decimal to a vulgar 
fraction* 

Rule. Write under the decimal its implied denominator, 
and omit the point. 



Alls, 


.3. 


Ans 


.,i. 


\Ans. 


A. 


Ans; iyW* 


Ans. J 


rij. 


Ans. 6tJt. 


Ans. 


«. 


Ans. 


A. 


Ans. i 

4 


IH. 


Ans. 


tV 


Ans. 


H. 
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2. Illustration. The vulgar fraction for ,25 is /A=i > 
for ,75 is T%=l« 

♦ 

3. Explanation. TKis operation is merely supplying 
the implied denominator ,-and then bringing the fraction to 
its lowest terms. ' 

4. Examples. 

(1.) Change ,75 to a vulgar fraction. 

(2.) Change ,875 to a vulgar fraction, 

(3.) Change ,1875 to a vulgar fraction. 

(4.) Change ,0005 to a vulgar fcactiori. 

(5.) Change ,00125 to a vulgar fraction. 

(6.) Change 6,015 to a vulgar fraction. 

(7.) Change ,9375 to a vulgar fraction. 

(8.) Change ,l6 to 9. vulgar fraction. 

(9.) Change ,844 to a vulgar fraction. 
(10.) Change ,4375 to a vulgar fraction. 
(11.) Change ,68 to a vulgar fraction. 

5. If the decimal to be changed be a repeating decimal^ 
make the figures repeated a numerator, and write the same 
number of 9s under it for a denominator. 

6. ' If to conimon decimals,, repeating decimals are an- 
nexed, and they are required to be changed, first> find the 
value of the repeating decimals (§91. 5), then of Jhe. other 
decimals, and add together the results. 

7. It is a common practice, instead of writing the re- 
peating figures several times, to write a dot over the re- 
peating figure, when but one is repeated, and, over the first 

. 

and last, when more than one is Repeated. Thus, 3 de- 

notes that the 3*is to be continually repeated ; and 234 de- 
notes that 234 is to be continually repeated, 

8. Examples. 

(1.) Reduce 0,18 to the form of a vulgar fraction. 

Ans. /r* 

(2.) Reduce 0,72 to the form of a vulgar fraction. 

Ans. yV 
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(3.) Change 0,83 to a vulgar fraction. 

. ^ Ans. f . ' 

• • * . ■ 

(4.) Change 0^2418 to a vulgar fraction. 

•Ans. iJil. . 

(5.) Chaiige 0,275463 to a vulgar ifraction. 

Ans.flHf. 

(6.) Change 0,916 to a vulgar fraction* 

" - • A.ns* Tg* 

§ 92. The opemtion of addition differs from that in 
whole numbers only in writing the numbers and the point 
iii the sum. ' ' 

^ 93. 1. Case IIL To add decimal fractionsi 

Rule. I. Write the fractions under each other, in the 
brder of tenths undef tenths, hundredths under hundredths, 
and so on. 

II. If there are whole numbers prefixed. Write them as 
in 'Addition of whole liumbers j[§ 16. 1). 

III.- Begin at the right to add, and proceed in all're^. 
fepects as in Addition of whole numbers,. 

IVi Write the pbint in thfe sum between the decimals 
and whoje numherSy directly under the points above* 



2. Elttstration, 


« 


• 


807,2659 

70,602 

4,06 


* • ■ . 


151,7 



1033,6279 

The steps taken here are apiparent and need not be de- 
tailed. * 

3. Explanation. . Decimals, like whole numbers, in- 
creasing from right to left tenfold, » it is evident that their 
addition must be on the satne principle as the addition of 
whole numbers (§ 16. 3), that the carrying will be con- 
stantly by 10, and that wheh we add the last-or left hand 

13 
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cohimn of decimals, if there be any number to carry, it 
nlust be taken to the left of the place /or the point, that is 
to that for whole numbers ; and, therefore, that th6 point 
in the sum must have the same relative place which it oc- 
cupied in the numbers added* 

4. Examples, 

(1 J Add 6,07448,903+563,1+1000,241. 

Ans. 1618,314. 

(2.) Add 409,903+107,7842+6,1043+10,2074. 

Ans. 533,9989, 

(3.) Add 4,003+54,9+3,21+6,7203. 

/ Ans. 68,8338. 

(4.') Add one hundred, and one thousand th+ thirty-four, 

and six ten ttousandths+and one thousand and three and 

eight hundred and seventy-nine thousand and twenty-five 

mUlioiith»; ' . 

Ans. 1137,880625. 

' ■ > . • 

§ 94. The operation of multiplication corresponds.in all 

respects witli the multiplication of whpleiaumbers, except 

in writing th,e point in the product. 

^ 95. 1. Case IV^- Tjo multiply decimal fractions. 

Rule. L Write the multiplier -under the multiplicatid, 
as for the multiplication. of whole numbers. 

il. Multiply as in multiplication of whole numbers. 

III. Write the point in the product to the left of as ma- 
ny figures as there are decimals in both factors. 

IV. If there are not so many figures in the product as 
there are decimals ih both factors, prefix ciphers to make 
up the deficiency. 



2. Bhcstration. 



172,84 
36,003 

' 51852 
103704 
. 51852 

6222,75652 
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(I.-) Here we write the numbers and multiply precisely 
as in whole numbers. 

(2.) To write the point in the product we first notice th^ 
decimal places in the multiplicand,. which we see to be 
two, and as we disregarded the point at their left- in ^ the 
multiplication, and treated the multiplicand sb a whole 
number, it is evident, in multiplying it, we multiplied a 
QumWt one hundred times too great. The product, there- 
fore, being on 4hat account one hundred times too great^ 
we suppose it decreased by dividing it by 100, or the sepa- 
ration by a point of two figures at its right. 

(3.) We then notice the decimal places in the multipli- 
er, which we .^ee to be three, and as we disregarded, the 
point <at their left in the niultiplication, and treated the 
multiplier as a whple number,^ it is evident, in multiplying 
by it, we miiltiplied by a number one thousand times too 
great.' The product an that account being still one thou- 
sand times too great, we suppose -it decreased by dividing 
it by 1000 more, or the separation at the right of three fig- 
ures more by d, point three places further to the left. 

(4.) The figures, then, at the left- of which the point is 
to be Written; we find to be five; corresponding to the 
number of decimals in both the factors. Therefore, at 
the left of the 7, we write the point. 

3. Explanation. The- multiplication of decimals' is like 
that of whole numbers, for the same reason that their ad- 
ditipn and subtraction are the same^ becatise of the corres- 
pondencjB of their systems of notation (§ 84. 2). The only 
matter ill this operation needing explanation relates to' the* 
Writing of the point in the product. We direct in the /rule 
that it be written at the left "bf as many figures as there are 
decimals inlioth factors. 

If there were decimals in but one factor, in the multi- 
plicand for instance, and the point were disregarded, that 
factor, would be multiplied by so many times- tenfold as 
there .were decimals thus made whole numbers (§ 88.- 3). 
The product therefore woujd be so many times too great. 
It would then be necessary to decrease it so many times, 
by wjiting the point at the left of so many figures from its 
right (V87. 3). 

If there were decimals in the other factor, the multiplier 
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also, and the point were disregarded, that factor would be 
increased so many times tenfold jis there were dt'cimals 
thus made whole numbers (4 88. 3)^ and it would conse-* 
quently, in the multiplication, increase the multiplicand so 
many tunes more than was required. The product therefore 
would be so many times too- great; it would then be 
necessary to decrease it so many tim^s, by making decii 
mals of so many places from its right more than was done 
for the decimals in the multiplicand, by writing the point 
so many places further to the left. 

If so many places are not contained in the product, it 
is ,evident that it would express too. great a re3Ult if the 
point were written directly at its left. Therefore, ciphers 
are prefixiSd to throw the point to the left to decrease the 
product sufficiently to make it a true result, 

*4, Examples. 

(1.) Multiply six, and seven hundredths, by forty-eight 
and nine hundred and three thousandths. 

Ans. 296,84121. 
(2.) Multiply 231,415 by 8. • Ane. 1«51,32Q. 

(3.) Multiply '32,1509 by 15. Ans. 482,2635, 

(4.) Multiply ,840 by 840. . . Ans. 705)600. 

(5.) Multiply 1,236 by J3.- . Ans, 16,068. 

(6.) Multiply 223,86 by 2,500. ' Ans. 559,65000. 
(7.) Multiply 35,i640.by 26,18. - Atis. 933,05520. 
(8.)' Multiply 8,4960 by 1,618. Ans." 13,7465280. 

(9.) Multiply ,5236 by ,2808. Ans. 0,14702688. 

(10.) Multiply ,11785 by ,27. ' ' Ans.0,0318195. 

§ 96. The subtraction of decimals .corresponds with, the 
subtraction -of whol^ numbers, except when, the decimals 
in the subtrahend are lower than those in the minuend, and 
in writing the numbers and the point in the remainder, 

... 

§97. 1. Case V. To subtract dedrnal fraction^, 

BuLE. I. Write the subtrahend imder th^ minuend, in 
the order of tenths imder tenths, hundredths imder hun- 
dredths, and so on. 

II. If there are whole numbers prefixed, write them asi 
in subtraction of whole numbers. ' ^ 

III. Begin at the right, aiid subtrac^, when there ar© 
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figures over those of the subtrahend,. as in subtra;ction of 
whole numbiers. 

iV. When there are lower decimals in the subtrahend 
thaii in the-'ihinuend, so that some figures in the su))trahend 
have none over them in the minuend, suppose-^ cij>hera to 
be written, as decimals, t& fill out the-places in the minu- 
end, and subtract froin them as in subtraction of whole 
numbers (§ 33. Rule). . 

V. .Write the point in the remainderbetweeii thedeci- 
nials and whole numbers, diireatly. under the points ^bove, 

"3. Illmtraiior^. , 

(L) 0,9832 (20 3,400864 
0,4986835 2,74962 



0,4845165 . 0,741244" - 

(1.) In the first illustration, for the subtraction of the 
first three figures 835, .we suppose -ciphers to stand over 
them, and-take one from the figure next 8A>ove themj^ sup- 
pose it added tp them and proceed as in subtraction of 
whole numbers. 

(2".) In the second illustration, there being no number to 
subtract from the first figure 4,' we write it unchanged in 
the remainder, and proceed |vith the other figures as in 
subtraction of whole numbers. 

,3. Explanation. It is evident from; the notation of each 
that tjie principles of subtractipn of whole numbers and 
decimals precisely correspond; and therefore, that the ope- 
ration must be the same, and the result express- the diifer- 
encB between the parts of unity exactly, similar ; so that 
the point must have the same relative pla-ce in the remain- 
der which it occupies in the given numbers. ' 

' 4. Examples. 

(1.) Prom 54,09 take 86,75. Ans. 17,34. 

(2Jj Prom 763,278 take 85,39. Ans. 677,888. 

13.) From one thousand six hundi^ed and ^eighteen and 
three hundred and fourteen, thousanths, take five hundred 
and sixty-three and* two hundred and forty-one thou- 
g^n^tjis, Ans* 1065,073, 
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(4.) From 304,567 take 158,632. Ans. 145,936. 

(5.) From 215,003 take 1,1034. Ans. 213,8996. 

,(6.) From 1 take ,9953. Ans. 0,0007. 

(7.) From 68,8333 take ,00042. Ans. 68,83288. 

(8.) Prom- 462,3 take 218,15; - Ans. 244,15. 

(9.) From 16,705 take 7,6845. Ans. 9,0205. 

(10.) From 132,4 take 36,36. Ans. 96,04. 

(11.) From 127,05 take 66,006. . Ans. 61,044. 

(12.) From 100,001 take 77,77. . Ans. 22,231. 

(13.) From 846,358 take 725,642. ^ Ans: 120,716. 
(14.) From five hundred and thirty-six and fifteen hun- 
dredths, tal^e two hundred and thirty-six and eighteen 

hundredths. /. Ans. 300^32. 

§ 98. The division of decimals differs from the division 
of whole numbers only in certain preparations of the divi- 
dend, and in writing the point in the quotient. 

§99,. 1. 'CaSe. VI. To divide decimal fractions'. 

Rule, I. Write the divisor and dividend^ and, if the 
dividend will' contain the divisor, divide- as in whole 
numbers. ^ . 

II. If the dividend will not contain the divisor, annex 
ciphers, and write a cipher for every attempted divisioa in 
the quotient. 

III. If the divisor has in it decinoia^s, and the dividend has 
not J annex asmahy ciphers, to the dividend as there are 
decimals in the 4ivisor. 

IV. Write the point at the left of as many figurei^in the 
quotient^as the decimals in the dividend exceed those in the 
divisor. . 

V. If there are not so many figures in the quotient as 
the decimal places in the dividend exceed those in the de- 
visor, supply the deficiency by prefixing ciphers. 

VI. Annex a cipher or ciphers to the remainder after the 
proper dividend is exhausted, if th« result be not exact, and 
so conl^nuQ, till an .exact result be obtained, or one that is 
sufficiently exact. 

Vil. All the quotient figures thus obtained, distinguish 
as decimal^. 
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3. Illustration. 

4,2769-T-567,432 

567,432)4,276900(0,00753+ . 
3 972024 



3048760 
2837J60. 

2116000 
, 1702296 ■ / 

" ♦ , 

- - • ; 413704 

3. Explanation. The object of divisfon.(§ 36. t), its prin- 
ciple (§36. 4), aijd the character of decimals (§ 84. 6)} need 
only to be called to mind to render jcfear all the principles 
involved in their division/ ' . • 

4. When thfe dividend will not contain the divisor, the 
annexing ciphers as decimals, merely 'gives ua a product 
to which the dividend is equivalent, containing so many 
more decimal places,.and does not alter its valu^ (§86. 1). 

5. Wheii the divisor has in it decimals, and the dividend 
has not, the division, it is. evildent, must be continued at 
least so fga: below unity or whole numbers, as the lowest 
denomination of ^the divisor; for the object of the division 
is to know into how many such parts it. may be divided 
(§36. 1). ' ' 

6. The point is written at tEe left of so many figures in 
the quotient as the decimal places in the ^dividend exceed 
those .in^ the divisor, for the reason that the divi^Jend being 
in effect the product of the divisor and quotient (§ 36. 3), 
the quotient must contain all that is wanting in the divisor 
to make their product equal the dividend* Now, the de- 
cimal places in the product equalling those in the two fac- 
tors ;(§ 36, 4), it is^evident that the quotiejit must contain as 
many decimals as the divisor falls short of those iii the di- 
vidend ; in other words, that the excess of decimals in the 
dividend over those in the divisor must be separated by the 
point from the right of the quotient. 

7. The ssUue reason^ it is obvious, applies, when the de- 
cimals in the quotient do not equal the excess of those in 
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the dividend over those in ihe divisor, for prefixing ciphers 
to supply the deficiency. The tiiphers annexed after the 
proper dividend has been exhausted become part of that 
dividend (§ 99. 4) as' in the first addition of thenu; and for 
the reason above (§ 99. 6) the quotient figures thu» obtain- 
ed will be decimals, 

■» • ■ 

4. Examples. 

(1.) Divide 6345,925 by 54,23. Ans. 117,018+. 

(2.) Pivide 5673^21 by 23,0. Ans. 246,635+. 

(30 Divide 84329907 by 627,1. Ans. 134476,750+. 

t4.) Divide«i7845,96 by 9,8732. Ans. 2820,3581+. 

(5.) Divide 200,5 by 331. Ans. 0,605742+. 

(6.) Divide 563.2 by 0,057. Ans. 9880,70+. 

(7.) Divide 7,25406 by .957, Ans. 0,00758. 

(8;) JJivide 0,00078759 by 0,525. AnS. 0,000150+- 

(9.) Divide I4.by 365. Ans. 0,038356+. 

(10.) Divide 14325,16 by 1,33. Ans. 10770,796+. 

(11.) Divide 543,67 by 3;46. Ans. 157,13+. 

(12.) If 36,34 bushels of corn" grow op &n acre, how many 

acres .will produce 674 bushels ? Ahs. 18,5470 acres. 



i§ 100. 1. The divisions of the currency of the -United 
States, correspond precisely with the divisions of decimals ; 
therefore, the operations in it and decimals are the same. 

. 2. The^ign indicating federal money is $, and is .writ- 
ten before the number. 

. 3. Its denorriinations' are the eagle, the dollar, the dime, 
the cent, and the mill. 



^ Mills . 


marked 


m 


10 Mills make one Cent, 


it ' 


*. or ct* 


10 Cents « « Dime, 


it 


d. 


10 Dimes '^ " Dollar, 


« 


; 9« or doll'. 


JO Dollars " " Eagle, 


4* m. 


E. 


• d. 


l:t- 10. 


■V 



=: 1 = 10= 100. 

E. 1 = 10 = 100 «= 1000* 
1 = 10 = 100 = 1000 = 10000. 
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4. Thus one dollar being taken as the unit, (the eagle 
being usually reckoned in dollars), the dime is the tenth part 
of a dollar; the cent is the tenth part of a dime, or the 
hundredth part of a dollar ; and the mill is the tenth part of 
a cent, the hundredth part of a dime, and the thousandth 
part of a dollar* _ 

5. Therefore mills aire changed to dollars by writing the 
decimal point three places to the left, or by dividing by 
1000; cents are changed to dollars by writing the deci- 
mal point two places to the left, or dividing by 100 ; dimes 
are changed to dollars by writing the decimal point one 
place to the left, or dividing by 10 (§ 87, 1, 3, and § 38. 3), 

In all these cases, the numbers at the left of the point-are 
the higher denominations ; those at the right are in the de- 
nominations in which they were before writing the point. 

6. The reverse of the above changes higher denomina- 
tions to lower. • 

Dollars are changed to dimes by annexing one cipher ; 
to cents, by annexing two ciphers ; to mills, by annexing 
three ciphers ; or by removing the decimal point one, two, 
or three places td the right (§ 86. 1, 3, and $ 19.- 1). 

7. The coins of the United States axe. three of gold; the 
eagle, half-eagle, and quarter-eagle: fiv^^ot silver; the 
dollar, half-dollar, quarter-dollar, dime, and half-dime; 
and two of copper ; the cent and h^lf-cent, 

8. Examples. 



(1. 

(■2. 
(3. 
(4. 
(5. 

(6. 
<7. 
(8. 
(9. 
(10. 

(11. 
(12. 

(13. 

(14. 



Change 1000 milis to dollars. Ans. 1 dollar. 
Change 2500 dimes to dollars. Ans. 250 dollars. 

Change 15 dollars to mills; Ans. 15000 -mill^* 

Change 1 eagle to cents. Ans. 1000 cents. 

Change 250 dollars" to dimes. Ans. 2500 dimes. 

Change 550. mills to dimes. Ans. 5,50 dimes. 

Change 75 cents to mills. Ans. 750 mills. 

Change. 896 dimes to mills. Ans. 89600 mills. 

Change 579 cents to dimes. Ans. 67,9 dimes. 

Change 876 eagles to dollars. .Ans. 8760 dollars. 

Change 756 dimes to eaglesi Ans. 7,56 eagles. 

Change 5342 cents to eagles. Ans. 5,342 eagles. 

Change 52 eagles to dimes. Ans. 5200^ dime&. 

Change 7982 dimes to mills. Ans. 798200 mills, 

14 



106 DECIMALS. 

(15.) Add together $432,73 ; $297,38 ; and $333,62. 

Ans. $1063,73. 

(16.) Add together $1,55; $0,72; $340,89; $0,01 
$1460,99. Ans. $1804,16. 

(17.> Add together $7^,01 ; $1 ; $0,01; $0,10; $40,70 
$560,"88. Ans. $674,70. 

(18.)>Add together $101,01 ; $20,15; $42,89; $79,81 
$41,41 ; $51,51 ; $38,41. Ans. $375,19. 

(19.) A grocer paid for a box of cheese $37,21 ^ for 
candles $8,32 ; for a cask of wine $7,38 ; for a box of 
raisins $3,625 ; what was the whole cost ? 

Ans. $56,535. * 

(20.) From $1,25, take $9,09. Ans.^$115,91. 

(21.) From $2, take $0,05. Ans. $1,95. 

(22.) What cost 600 pounds of lard, at 15 cents per 
pound ? Ans. $90,00. 

(23.) Bought 15 tons of hay at $16,42 per ton ; what 
was the whole cost ? Ans. $246,30. 

(24.) What cost 349 acres of land, at $15,49 per acre ? 

Ans. $5406,01. 

(25.) Bought 18 yoke of oxen, for $72,50 per yoke ; 
what was the whole cost.? . Ans.. $1305,00. 

(26.) Paid $311,70 for 15 tons of hay ; what was the 
price per ton ? ' Ans. $20,78- 

(27.) Paid $658 for 280 reams of paper ; what did I 
pay per ream ? Ans. $2,35. 

(-28.) Paid $505,44 for 144 lbs', of tea; what was the 
price of one pound ? . Ans. $3,51. 

(29.) Paid $375 foj^ 50 firkins -of butter ; what was the 
price per firkin ? Ans. $7,50. 

(80.) Paid $43,97 for 29 pairs of boots ; what was the 
price per |5air. Ans. $1,51+. 

(31.) If 6 yards of cloth cofift'$24,48, what was the price 
per yard ? Ans. $4,08. 

(32.) Bought 56,87 yards of cloth, at $2,31 per yard; 
what was the whole cost ? Ans. $131,3697. 

(83.) If a man earn $1,001 per day, how nluch will he 
earn in 365 days ? Ans. $365,365. 

(34.) What will be the cost of ,375 cOrd of wood at $2 
per cord ? ' Ans. $0,75. 

(35.) What is the cost of 8,3 yards of cloth at $5,47 per 
yard ? Ans. $45,401. 
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§ 101. Miscellaneous Examples in Vulgar and Decimal 
Fractions. 

(1.) To I of 74 measures of grain, were added f of 49 
half measujes, and the whole were sold at f of a dollar 
per measure^ For how much were the whole sold ? 

Ans. $33,583+. 

(2.) Akite was| the lengh of its tail, the tail § the length 
of the string," the string 9^ times the length of the boy who 
held- it, and the boy measured 4 ,^3 feet. What was the 
length of the kite, tail, arid string ? - Ans.* 46x114 feet. 

(3.) Triple, the i, and the \ of a certain number are 
equal to 104 ; what is that number ? Ans. 27j|. 

(4.) f and J of a person's money amounted to $760; 
how much had he ? Ans. $600. 

(5.) What sum of money is that whose 3d part, 4th part 
and 5th part are 94 dollars ? Ans. $120. 

(6.) \ of a certain number exceeds | of it by- 6 ; what is 
that number ? . Ans. 80. 

(7.) What number is that from which if you take f of J, 
and to the remainder add rV of ^V ? ^^ sum will be 10 ? 

Ans. lOa'sVir^ 

(8.) A father gave rVof his estatQ to one>6f his sons, 
and T8 of the residue to another, ajid the surplus to his re- 
lict for life ; the difference in his son's legacies was 257y 
pounds : what wa^ the widow's share ? 

Ans. 6355VV pounds. 

(9.) If to my age there ddded be 

One half, one third, and 3 times 3,, 
Six score and ten their sum will be ; 
What is my age ? pray show it me. 

Ans, 66 years. 

(10.) What is the cost of 3 J yards of cloth, at 5 J dollars 
per yard? ' Ans. $19,406 H-. 

(11.) At 51 dollars per yard, how much cloth can be 
purchased with 19,40625 dollars ? . Ans. 3,375 yards. . 

(120 A man died, leaving his wife^in expectation of an 
heir, and in. his will ordered, that if it were a son, f of the 
estate should be his, and the remainder the mother's ; but 
if a daughter, the mother should have f , and the daughter 
i ; but it happened she had both a son and a daughter, iu 
consequence of which the mother's share was 2000 dollars 
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less than it would have been if there had been only a 
daughter; what would have been the mother's portion 
had there been only a son? \ Ans. $1750. 

(13.) At $11,76 per hundred weight, what will J of a 
hunrfred weight of sugar come to ? Ans. $1,47. 

(14.) How long must a laborer work, at the rate of 
$0,62i per day, to earn $25 ? Ans. 40 days. 

(15.) Traveling at the rat^ of 4f miles an hour, in how 
many 6ours will a footman go 34 J miles? 

Ans. 7,5 hours. 

(16.) If 85 yards of cloth be bought for 191,25 dollars, 
and sold at 2,87 J dollars per yard, how much is the whole 
profit? ' Ans. $53,12 J. 

(17.) H^ow much butter at 9 cents a pound, will pay for 
12 yards of cloth at 2,19 dollars per yard ? 

Ans. 292 pounds. 

(18.) At 45 J dollars per acre, what is the value of J of 
aiv acre of land? . Ans. $9,10. 

(19.,) The loss of merchandize by a fire was estimated 
at 11372,75 dollars, | of which was insured ; how nxuch 
was the loss after deducting the insurance? 

Ans. $4549,10. 

(20.) A benevolent individual whose income was 5000 
dollars, devoted ,12 of it to charitable objects ; how much 
did he give away annually ? Ans. $600. 

(21.) How much is f of ^j of 786 J ? Ans. 70,785. 

(22.) A merchant buys three chests .of tea, the first con- 
tain^ 60 and one thousandth pounds ; the second, 39 and 
one ten. thou^ndth pounds ; the third, 26 and one tenth 
pounds : how much did he buy in all ? 

Ans. 135,1011 pounds. 

(2^.) B has 936 dollars, and A has 1 dollar 3 dimes and 
1 mill : how much more money had B than A ? 

.Ans, $934,699. 

(24.) A merchant buys 37,5 yards of cloth at 1,25 dollar 
per yard : how much does the whole come to ? 

• . Ans. $46,875. 

(25.) A farmer sells to a merchant 13,12 cords of wood 
at 4,25 dollars per cord, and 13 bushels of wheat at 1,06 
dollar per bushel : he is to take in payment 13 yards of 
broadcloth at 4,07 per yard, and the remainder in cash :: 
how much cash did he receive ? Ans. $16,63^ 
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DENOMm ATE FRACTIONS. 

§ 102* 1. Money, weight, measiircy &c., have each an 
accepted unit or whole, taken. as a standard -of estimation, 
peculiar to itself, the subdivisions of which have a constant 
relation to each other ; the unity or single part of one sub- 
division being a fraction of the npxt above it ; the denomi- 
nators to which are conventional, and always understood, 

2. These subdivisions vary with each separate class of 
quantities; and, in fjons^quence, a different number in 
each makes the unit or whole. 

3. The relation of these subdivisions to each other in 
each class of expressions is also irregular ; that is, it is not 
from one to another by the same number or denominator. 
Hence, in each separate class of such expressions, the in- 
crease from right to left is by a distinct number for each 
place. 

4. Numbers expressing quantities whose subdivisions 
thus -form fractions with conventional denominators are 
called denominate. 

5. The only difficulty in operations on such numbers 
consists in the attention necessary to be paid to the irregu- 
lar system of subdivision, -of the conventional denomi- 
nators, to know how many units of each subdivision make 
a whole or a unit of a higher subdivision, which deter- 
mines the principles of carrying. All the other operations 
on them are precisely like the same operations on simple 
pumbers* 

6. The subdivisions in the denominate quantities are so 
many and various, that it is necessary to have tables to 
recall them to memory, 

Such tables we subjoin, to be thoroughly committed to 
memory, by the pupil, before proceeding further. 
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I. ENGLISH, OR STERLING MONEY. 

The denominations of English or Sterling Money, are 
the pound, the shilling, the penny, and the farthing. 



Farthing 
4 Farthings make one Penny, 
12 Pence « « Shilling, 


marked 
(1 


qr. 
d. 

8. 


20 Shillings " , « Pound, 


u 


£. 


d. qr. 
s.- 1 = 4. 






jg. 1 = 12 = 48. 






1 = 20 = 240 = 960. 


* 





This IS the currency of Great Britain and her depen- 
dencies ; and when the United* States ' were Colonies of 
Great Britain^ w?is their currency. More of this hereafter. 



XL TROY WEIGHT. 

ft 

The denominations of Troy Weight are the poundj the 
ouBce, the pennyweight, and the.grai^i. 

Grain marked^ gr. 

24 Grains make one Pennyweight, ** pwU 

20 Pennyweights " "• 'Ounce, • . ** oz. 

12 Ounces *« ** Pound, _ « lb. 

( if pwt.- gr. - 

oz. 1 = • 24. 
lb. 1 = 20 = ^«0. 
- . :} 1 = 12 = ^40 = 5850. 



'L■^ 



By this weight are weighed gold, silver, jewels, and all 
/ liquors. 



III. AVOIRDUPOIS WEIGHT. 

The denominations of Avoirdupois Weight are the ton, 
the hundired weight, the quarter, the pound, the ounce, 
and the dram. 
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•» 

Dram marked dr. 

16 Drams make one Ounce, " oz. 

16 Ounces " ** Pound, « lb. 

28 Pounds " " Quarter, " ' qr. 

4 Quarters " « Hundred Weight, " owt. 

20 Handred « " Ton, " , T. 

« 

- oz. dr. 

lb. 1= 16. 

qr. 1 = 16 = 2^6. 

cwt. 1= 28= 448= 7168. 

T. 1= 4= 112= 1792=^ 28672. 

1= 20 = 80 = 2240 = 35840 = 573440. 

By this weight are weighed all things of a coarse or 
drossy nature, as corn, bread, butter, cheese, flesh, groce- 
ry wares, and some liquids; also all metals, except silver 
and gold. 

In this weigbt the words gross and nett are used. Gross 
is the weight of the goods, with the -boxes, casks, or bags, 
in which they are contained. Nett is the weight of the 
goods only; or what remains after deducting from the 
gross weight, the weight, of the boxes, casks, or bags. 

A hundred weight .is 112 pounds, as appears from the 
Table. But aX the present time, the merchants in our 
principal cities, buy and s^l by the 100 pounds. For the. 
state of New- York, the statute provides, that " the hundred 
weight shall consist of one hundred pounds avoirdupois, 
and twenty such hundreds shall constitute a ton." 

oz. pwt. gr. 

JVbfe, that 1 lb. Avoirdupois = 14 11 15i'Troy, 
1 oz. = 18 5i • 

Idr. = O" 1 Zi .- 

Hence it appears that the pound Avojrdupois contains 
6999i grains, and the pound Troy 5760 ; the former of 
which augmented by half a grain becomes 7000^ and its 
ratio to the latter is therefore very nearly as 700 to 576, 
that is, as 175 to 144 ; consequently 144 pounds Avoirdu- 
pois are very nearly equal to 175 pounds Troy; and 
hence we infer that the ounce Avoirdupois is to the ounce 
Troy as 175 to 192. 

The unit of weight is the pound, of such magnitude that 
a cubic foot of water at its maximum density, weighs six- ' 
ty-two and a half pounds, or one thousand ounciss. 
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IV. APOTHECARIES' WEIGHT. 

The denominations of Apothecaries' ^^eight afe the 
pound, the ounce, the dram, the scruple, and the grain. 

Grain marked gn 

20 Grains make One Scruple* •« 9. 

3 Scruples « «; Dram, «« 3* 

8 Drams « , « Ounce, «' 5» < 

12 Ounces " « Pound, " fe. 

B. gr. 

3. 1 = 20. 

3. lc= 3= 60. 

fe. 1=- 8^ 24= 480. 

1 =: 12 = 96 = 288 = 5760. 

This is the same as Troy Weight, only having some dif- 
ferent divisions. Apothecaries make use of this weight in 
compounding their medicines ; but they buy and sell their 
drugs by Avoirdupois Weight. 

V. DRY MEASURE. 

The denominations of Dry Measure are the chaldron, 
the bushel, the peck, the gallon, the quart, the pint, and the 
gill.. 

Gill marked gi. 

4 Gills make one Pjnt, " pt. 

;2 Pints " " Quart, « qt. 

4 Quarts, « •« Gallon, « gal, 

8 Quarts " " Peck, « pk. 

4 Pecks " " Bushel, " bu. 

36 Bushels" " Chaldron, ' " ch. 

' qt. 1 = 4. 

gal. 1 = 2 = 8. , 

- ; pk. 1= -4= 8= 82, 

bu. 1= 2=^8= 16= 64. 

ch. 1 = 4^8= 32 = 64 == 256. 

1 = 36=144= 288 = 1152 = 2304 = 9216. 

By this measure are measured corn, seed, fruit, salt, 
and coal. 
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The standard gallon, dry measure, contains 268f cubic 
inches; the bushel, 21501 cubic inches ; the diiyiensiofts-of 
the measure being 8 inches deep, and ISi inches in diam- 
eter ; but the coal bushel is 19^ inches in diameter ; and 36 
bushels, heaped up, make a chaldron of coals, the weight 
of which is 3156 pounds avoirdupois. . 

The capacities are determined, not by measurement of 
the cubic contents, biit by the weight of pure water, at the 
tempeffttUre of 62° of Fahrenheit's thermometer, contained 
ki the vessels ; the bushel holding 80, and the gallon 10 
pounds avoirdupois* 

VL WlNE MEAStJRE. 

The denominations of rWine Measure are the tun, the 
pipe or butt, the puncheon, the hogshead, the tieree, the 
barrel, the gallon, the quart, the pint, and the gill* 



- pt. 

qt. 
gal. 
bar, 
tier, 
hhd. 
pun. 

P. 

T. 

pt. .gi. 
qt. 1= 4. 

gal. 1= _ 2= 8. 

bar. 1 ■:=: 4= 8= 82.' 

tier. 1 = 31i= 126= 252x=1008. 

hhd. 1 =li= 42 = 168= 336^=1844. 

pun! 1 =sli=2 = 63 =?= 252= 504=2016. 

p. 1 =1J=2 =2f= 84 = 336= 672=2688. 

T. l=li=2 =3 =4 =126 = 504=1008=4032. 

1=2=3 =4 =6 =8 =252 =1008=2016=8064. 

By this measure are measured- Ijiquors, cider, honey, 
and oil. 

The standard gallon, wine measure, contains 231 cubic 
inches, and holds exactly 81bs." of pure water at 62° of 
Fahrenheit. 

15 



Gill 




mj 


&rh 


4 Gills 


ttiake one 


Pint, 


a 


2 Pints 




Quart, 


a 


4 Quarts 


« M 


Gallon^ 


tt 


81^ Gallons 


U ti 


Barrel, 


tt 


42 Gallons 


« « 


Tierce, 


tt 


63 Gallons or 1^ 


tierces, " " 


Hogshead, 


tt 


84 Gallons 


M U 


Puncheon, 


tt 


2 Hogsheads 


« (t 


Pipe, 


tt 


2 Pipes, 


it tt 


Tun, 


tt 
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VII. ALE, OR BEER MEASURE. 

The denominations of Ale or Beer Measure are the hog^ 
head, the barrel, the gallon, the quart, and the pint* 

" Pint marked pt. 

2 Tints make one Quart, " qt. 

4 Quarts " « Gallon, •« gal. 

36 Gallons « " Bai-rel, ** bar. 

54 Gallons « . « Hogshead, « hhd. 

qt. pt. 

gal. 1 = 2. 

bar. 1 = 4 = ». 

hhd. 1 = 36 = 144 = 288^ 

1 = li ^54 = 216 = 432. 

•^ By this measure are measured ale or beer, and milk. 

1 1 Habit alone' determines, in different countries where 

^ ; v, ^ ■ these measures are used, to which purposes the two differ- 

V •- I ent measures of liquids are applied besides the two liquids 

\ ' of which they bear the n^me, and these habits vary frora 

time to tinie. In the State of New- York, Beer measure is 

v{ little used, but the ordinary measure for all liquids is Wine 

., r • f-H h measure. 

'the standard gallon, ale or beer measure, contains 282 
cubic inches. 
, It is, remarkable that the wine and ale gallons have the 

same proportion to each other as the Troy and Avoirdupois 
pounds have ; that is, as one pound ^Troy is to oiie pound 
Avoirdupois, so is one wine gallon to one ale gallon. 



VIII. CLOTH MEASURE. 

The denominations of Cloth Measure are the French, 
ell, the English ell, the -Flemish ell, the yard, the quarter,^ 
the nail, and the inch. 



', t- 



Inch 


marked in. 


2J Inches make one Nail, 


,« na. 


4 Nails « ** Quarter Yard, 


qr. 


4 Quartenrs « « Yard, 


« yd. 


3 Quarters «' « Ell Flemish, 


«* E. Fl. 


5 Quarters^ " « Ell English, 


« E. E. 


6 Quarters* «^ " Ell French, 


<* E. Fr. 
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na. 



m. 



qr. 1 = 2^7 

yd. 1=4=9. 

1 = 4 = 16 = 36. 

E. Fl. 1=3 = 12 = 27. 

E. E. 1 = 5 = 20 = 45. 

E. Fr. 1 = 6 = 24 = 54. 

By this measure are measured all kinds of cloth. 

IX. L.ON6 MEASURE. 

The denon;tinafions pf Long Measure are the degree, the 
league, the mile, the furlong, the rod, the yard, the foot, 
the inch, and the barley corn. 



Barley Corn 




marked b.c. 


3 Barley Corns make 


one Inch, 


« ih. 


12 Inches « 


« Foot, 


« ft. 


3. Feet . ^ 


" .Yard, ^ 


« yd. 


5i Yards or 16^ feet " 


". Rod, 


' « rd. 


40 Rods « 


" Furlong, 


- «* fur. 


8 Furlongs " 


** Mile, 


« ■ m: 


3 MiW ' " " . 


" ' League, 


L. 

^ ■ ■■ - 


- 


^ "^ 


in. b. c; 




ft. 


1= 3. 


.yd. 


1 = 


12— 36. 


rd. ^ 1 = 


3 = 


36= 108. 


fur. 1= , 5i= 


16J^ 


198= 594. 


M: 1= 40= 220 = 


660 =^ 7920= 23760. 



L. 1= 8=320=1760 = 5280 = 63360= 190080. 
1=3=24=960=5280 =87120 =1045440=3136320.- 

By this measure is measured length or distance. 

The point, the line, the fathom, and the hand also be- 
long to this measure. 6 points make 1 line; 12 lines 
make 1 inch — ^used in measuring the length of pen^lulums 
for clocks; the hand is 4 inches, and is used for measuring 
the height of horses ; the fathom is 6 feet, and is used for 
measuring depths of water. 



X. LAND, OR SQUARE MEASURE. 

The denominations of Land or Square Measure are the 
square mile, the acre, the. square jrood, the square rod, the 
square yard, the square foot, and the square inch. 
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Square Inch 
144 Square Inches make one Square Foot, 



Square Feet 
80i Square Yards 
40 Square Rods 

4 Square Roods 
640 Acres 






M 



ii 



sq. rd. 

sq. r. 1 = 

A. 1 = 40 = 1210 = 10890 

1 = 4 =i: 160 = 4840 = 43560 



sq. yd. 
. 1 = 
30i = 



Square Yard, 
Squai'e Rod, 
Square Rood, 
Acre, 
Square Mile, 

sq. fl. 
1 = 
9 = 

272i = 



marked sq. lo« 
*• sq. ft, 
sq. yd. 
sq. rd, 
sq. r. 
A. 
M, 



u 

u 

M 

it 



sq. in. 

144* 

1296. 

39204. 

1568160, 

6272640. 



By this measure are measured land, husbandmen and 
gardeners' work ; also artificers' work, such as board, 
glass, pavements, plastering, waipscoting, tiling, flooring, 
and every dimension of length and breadth only. 

Land is usually measured by Gunter's chain, which is 4 
rods or 66 feet in length. The whole chain is divided into 
100 equal parts, called links. The link is therefore ^V part 
of the. rod, and i&l^^^ inches in length. 80 chains, or 320 
rods,. make 1 mile in length. 1 square chain makes 16 
square rods ; and 10 square chains make 1 acre. 

The standard of lineal measure of the State of Newt 
York, is the yard. Its length is by statute determined from 
the pendulum vibrating seconds at Columbia College, to 
which it. bears the ratio of one million to one million eighty- 
pix thousand one hundred and forty-one ^= 1 ^ 1,086141. 

The pendulum beihg found by the experiments of Sa- 
bine to be 39,10107 inches. 



XI. SOLID MEASURE. 

The denominations of Solid Measure are the cord, the 
ton, the solid yard, the solid foot, and the solid inch. 

Solid Inch marked s. in, 

1728 solid inches make » • • • • 1 solid fqot, s. fl. 

27 solid feet make • , • •.^.. » ; , X solid yard, s. yd. 

40 feet of round or 50 fl. of hewn timber make Iton, T. 

1126 solid feet make m\* ^ 1 cord, C. 

A pile of wood 8 feet long, 4 feet wide, and>4 feet high, contaims 
just one cord; since 8x4x4:;=128. 
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By this measure are measured wood, timber, stone, and 
every substance which has the dimensions of length, 
breadth, land thickness. 



XII. CIRCULAR MOTION. 

The denominations of Circular Motibn are the circum« 
ference, the sign, the degree, the minute, and the second. 

Second 
60 Seconds make one Minute, 

60 Minutes - " «« Degree, 

30 Degrees « « Sign, "^ 

12 Signs, or 360*^ «« « Circumference, 

° l.~ 60. 

S.- 1 = 60 = 3600. • 
C. 1 = 30 = 1800 = 106000. 
1 = 12=^860 = 21600 = 1296000. - 

This measure is- used in estimating latitude and longi- 
tude, and also in measuring the motions of the heavenly 
bodies. 



marked 


t f 


u 


9 


•< 


o 


. M 


S. 


u 


c. 



XIII. TIME. 

The denominations of Time are the year, the month, the 
week, the day, the hour, the minute^ and the second. 

Second marked sec* 

60 Seconds make one Minute *^ min. 

60 Minutes " « Hour, ** hr. 

84 Hours « « Day, « da. 

7 Days «« " Week, « wk. 

4 Weeks « " Month, « m). 
13 months, I day and' 6 hours, or 365 days 6 hours, make ono 

common or Julian year — yr. But 365 days, 5 hours, 49 mioutea 
f^nd 48 seconds, make one Solar year. 
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/l ?7' 



mm. 


sec 


hr; 1 = 


60. 


day. 1 = 60 = 


8600. 


wk. 1 = 24 = 1440 = 


86400. 


mo. 1=7 = 168 = 10080 = 


604800. 


4 = 4 = 28 = 672 = 40320 = 


2419200. 


12 = 52 = 366^ = 8766 = 525960 = 


81557609. 



1 



. When the date of any year can be divided by 4 withr 
out a. j^mainder, it is called leap year ; then February has 
29 days. The odd six hours are omitted during three 
years, and, on every fourth year, one day is added to Feb- 
ruary, making 366 days in the year. 

A solar year contains only 12- months ; the months be- 
ing made up of an unequal number of days, as follows : 





No. of Days. 




No. of Days 


January, 


31. 


July, 


31. 


February, 


28. 


August, 


31. 


March, 


31. 


September, 


30. 


April, 


30, 


October, 


31. 


May, 


31. 


November, 


30. 


June, 


30. 


December, 


31. 



The days in each calendar month will be. more easily 
remembered; by committing to memory the following 
lines : 

Thirty days hath September, 
April, June, and November, 
All the rest have thirty-one, . 
Except the second month alone. 
Which hath but twenty-eight in fine, 
TUl leap year gives it twenty-nine. 



XIV. MISCELLANEOUS. 



12 things 

12 dozen 

12 gross 

20 things 

24 sheets of paper 

20 quires " 

iO quires 



u 



make one dozen, marked doz. 



it 


u 


gross, " 


a 


K~ 


great gross 


a 


it' 


' score. 


it 


tt 


quire. 


it 


' u 


ream. 


t( 


u 


token. 



IMBNOMINATE FRACTIONS. 119 



56Jfe of corn 


make 


on€ 


i bushel. • 


56Ife of rye 


« 


M 


« 


60fe of wheat 





(( 


bushel. 


4 J bushels of wheat 


«< 


ii 


barrel of flour. 


19616 


u 


U 


u a a 


200% 


u 


ti 


« « pork. 


200% 


a 


U 


« " beefl 


200m 


u 


«c 


" " shad. 


300% 


ti 


<( 


tierce of salmon. 


112ft 


it 


u 


quintal offish. 


14% 


M 


it 


stone of iron or wood. 


8% 


« 


M 


stone of meat. 




BOOKS. ' 


« 



A sheet folded in 2 leaves, is called . a folio. 

" 4 " a quarto, or 4to. 

« • 8 ** an octavo, or 8vo. 

•< 12 "a duodecimo, or 12mo. 

« 18 " an 18mo. 



§ 103. For combination,'an.(J other purposes oftentimes, 
it is expedient to change the different denominations in any 
one kind of quantity to one denomination; as-pounds, shill- 
ings and pence, to pence ; and upon this, operations may be 
performed as on simple or abstract numbers. Hence we 
have, 

^104. 1. Case I. To change higher denominations ta 
lower. 

, ■v. ' - -* 

Rule. L Multiply the highest denomination' given by 
the mimber of the n«xt lower denomination whicK makes 
one of that higher ; and add to the product the next lower 
denomination in the given number, 

II. Multiply this sum by the nunaber of the next lower 
denomination, which makes one oif that higher, and add 
to the product the next lower denomination in the givea 
number. 

III. Proceed in this manner through all the denomina* 
tions to the lowest given, and the number last. obtained will 
be the result lequired. - 



t^ BENOMINATE FSAOTIORS. 

2. UlustreUion, Change Ictvt. Sqrs. ISlbs. 7oz. 3dr. to 
drams. 

6Wt. qrs. lbs. oz. dr< 
1 3 13 7 3 
4 

7 - 
28 

69 
14 

209x10 
1261 



3351X16 
20106 



53619 



(1.) Here we multiply the highest denomination, leWt., 
by 4, the "number of the next lower denomination, quar- 
ters, which makes one of that higher, and to the product 
we add the 3 -of the next lower denomination in' the given 
number. , > 

(2,) We then multiply this sum by 28, the numbed of the 
next lower denomination which makes one of that higher, 
and to the product add the 13, the next lower denomina- 
tion of the given number. 

(3.) Then we multiply by 16, the number of the next 
lower denomination which makes one of that higher, and 
to the product add the 7, the next lower denomination of 
the given number. 

(4.) We then again multiply by 16, the number of the 
next lower denomination which makes one of that higher, 
and to the product add the 3 of the lowest denomination 
in the given nimiber, and the sum 63619 is the result re- 
quired. 

3. Explanation. It has been stated that each of the 
parts in any subdivision of denominate fractions may be 
regarded as a imit in that subdivision (§102. 1). This ope- 
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jrafion then, is simply thdt of changing a certain number of 
such units to a lower subdivision, or changing a whole 
number to a fraction of a specified denominator (§ 55, 1), 

4. Examples. 

(1.) Change £A6 5s. lid. 3qr» to fartiiings. 

.Aois. 4444'?qir. 
(2.) -Change £76 to pence* Ans. 18240d. 

<3.) Change £23 to farthings. Aiis. 22080qr. 

(4.) Change 62lb. 7oz. 14pwt. ISgr. to grains* 

Ans* 360834gr. 
(5.) Change 23lb. 9oz. 6jpwt. 22gr. to grains. 

Ans. 136966gr. 
(6.) Change 591b» 13pwt. 6gr. to grains. 

Ans. 340157gr, 
(7.) Change 4cwt. 3qr. 261b. lOoz* 12dr* to drams. 

Ans. i43020dr. 
(8.), Change 12 toils to ounces. Ans. 430080qz. 

(9.). Change life. 13, 13119^. lgr\ to grains. 

Ans.- 6321gr. 
(10.) Change 30yd. 3qif. 3na. to nails* Ans. 495na. 
(11.) Change 6 pipes Ihhd, Igi. to gUIs. 

" Ans. 26209gi. 
(12.) Change 16 barfeb 21 gallons tp qii;arts. 

Ans. 2100qt: 
(13.) Change 47 barrels of beer to pints. / 

Ans. 13536pt* 
(14.) Change 36 gallons of beer to pints. Ans. 288pt. 
(15.) Change 75 bu. of corn to pints.' Ans. 4800pt. 
''(16.) Change 6ch. 9bu. 3pk. to gills. Ans. 57792gi. 
(170 Change 42ch. to pecks, Ans. 6048pk. 

(18:) Change 81. 2m. 6fur. 16rd. 3y. 2ft. 9in. 2b.c. to 
batley corn^. Ans. 5094569b. e* 

(19.) Change 7fur. 36rd. 9ft. to inches. Ans. 62676in. 
(20.) Change 3 square riiiles to square rods. . 

Ans. 307200sq. rd. 
(21.) Change one acre to square inches. 

Ans. 6272640sq. in. 
(22.) Change 72 tons of hewn timber to cubic inches. 

Ans. 6220800c. in. 
(23.) Change 88 tons 20ft. of round timber to cubic 
inches. ' Ans. .6117120c. in. 

16 
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(24.) Change 25 cords Of wood to inche^. 

- Ang. 5529600in. 
(25.) Change 6 signs, 21 degrees^ 40 minutes to seconds^ 

Ans. 726000 ^ 
(26.) Change 1 circumference, 6 signs, 25 degrees to 
minutes. Ans. 33900'. 

(2'}'.) Change 49 weeks ta seconds. 

Ans. 29635200sec. 
<28.y Change 364 days, 5 hours 48 minutes 48 seconds 
to seconds. ' Ar^i^ 31470528 sec. 

(29.) Change.2 C. to seconds. Ans. 2592000^ 

(30.) Change 1 C. 5 s; 28° 15' to minutes. - • 

Aiis. 33295'. 
(31.) Change 5 chaldrons 32 buishels. to pecks.. 

^ Ans. 848 pks. 

(32.) Change 59 miles 7 furlongs 38 rods to rods. 

Ans. 19X98 rd. 
(33.) Change 4ife. 23. 19.. IS^ains to grains. 

Ans. 24033 gr. 

(34.) Change 28 E. Fl. 1 qr. to nails. Ans. 340 na. 

* * - . ' ■ ■ . - 

5. If the lower expression is wanted in the form of a 
vulgar fraction, we have only to write under it the con- 
ventional denominator of that lower denomination; as 
48 qrs.= V. £1 3s. *4d. 3qrs.=1123 qrs. = • y ^ 

6. If the denominations. to be changed, be in the form of 
vulgar fractions, the multiplications are performed on. the 
num^ators. The fractions are thus successively changed 
from higher to lower denominations ; each fraction of a 
lo>yer denomination being added to the higher when 
changed to that lower denomination, till a vulgar fraction 
is obtained expressive of the quantity in the lower denomi- 
nation sought. 

7. Illustrations. (1.) Change £i to the fraction of a penny^ 
(2.) Change £i |s. |d. to the fraction of a penny. 

Then, je3+fs. = ys.+|s.= \vs-=¥?'''d-=*ir^- 

Then, jej+|s.+|d.=*H»d.+|d,=»f|iM.=«H*4. 
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(1.) Here, in the first illustration, we multiply the nume- 
rator by 20 to change it to the fraction of a shilling, and 
that product by 12 to change it to the fraction of a penny ; 
and we have *|'d.= |°d. the required fraction. 

(2.) In the second illustration, we first multiply the nu- 
merator of £i by 20 to change it to the fraction of a shill- 
ing and we obtain ys.; we then add |s. to this result 
which gives Yt's. 

(3.) We then multiply the numerator of Vi*s. by 12, to 
change it to the fraction of a penny, and we. obtain *|}*d.; 
then we add |d. to this result which gives ^flJ^<l-=^fi*d., 
the fraction required. - - - 

8i Explanation. When the numerator denotes a part 
or parts of a higher denomination, it is obvious that it must 
be equivalent to a greater number of a lower denomination. 
This greater number of a lower denomination it .is madQ 
to denote then, by being multiplied] as £| is 6qtiai to 
Vs.=^4*d. ' ^ ^ . ' 

9. Examples', 

(1.) Change J of a pound to 4;he fraction of a penny. 

Ans. *| d. ' 
(2.) Change tj oi a month to the fraction of a day. 

Ans. f|da. 
(3*) Change .t4t of a bushel to the friactidfi of a quart. 

Ans. H?qt. 
(4.) Change ^V off of a cwt. to the fraction of a pound. 
. . Ans. .ff Jib, 

(5.) Change Tf\v of a year, to the fraction of a day. 

: ^ Ans. mid. 

(6.) Change tIt of a lb. troy to the fraction of a pwt. . 

Ans. Vpwt. 
(7.) Change t^s^^^ of h mile to the fraction of a barley 
corn. . ' Ans. ^Tftrb. c. 

(8.) Change tIo of an ell English to the fraction of a 
nail. Ans. |na. 

(9.) . Change ttVt of a year to the fraction of an hour. 
\ . Ans. rihr. . 

(10.) Change Vt of a.poiihd aviordupois to the fraction 
of an oz. . Ans* ifoz. 
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§ 105. It 18 abo very often required to change one de* 
nomination in one of the kinds of quantity to dwerent de* 
nominations of the same, when the denomination given is 
lower than the highest in that particular class or kind of 
quantity; as pence, to sbiUiugs and pounds^ Hence we 
have, - ^ 

^- ' 

§ 106. 1. Case H, 7b change lower denominaHoni to 
higher. 

Rule.. I. Divide the given number by its conventional 
denominator, that ig, by the number of that denominaticHi 
wffich makes one of the next higher, and write the remain- 
der, (if any,) which will be of the denomination pif the 
dividend, at the right, ^ , 

II. Divide this quotient by the number of this denomina- 
tion which makes one of. thenext higher ;. and write the 
remainder, (if any,) as before*^^ 

III.- Proceed "in the same manner through all the. de- 
nominations to that which is required ; and the last qou- 
tient with the several remainders, (if any,)t taken in order 
from the last, will be the required result,- ' ' 

3. Illtistration. Change 9563 lbs. to cwt* &c. 

28)9563. 



4)341 15 

85 1 15 

1(1.) Here we first divide the given number by its con- 
ventional denominator, that is, by the number of parts 
which it takes of that denomination to make one of the next 
higher ; and obtaijn as a quotient 341 qr^ and a'remain4er 
of 15 pounds which we write at the right. 

(2/) We then divide this first quotient by its conventional 
denominator, that is, by the number of parts of this de- 
nomination which maked one the^next higher and obtein 
aj9 a quotient 85 cwt. and a re^lalnder of f qr. 

(3.| We then write the first emaiftder at the right oif th^ 
last quotient and remainder, for the result requiredi 

3. Expla7iaMon> This case is precisely the reyerseof t|if 
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last. The reason of the Rule then is obvious. A& by mul- 
tiplying successively the several denominations by the 
number of parts in the next lower denomination whitjh 
makes one of the higher, we obtain them in their lowest 
denomination! so by reversing the operaticTn, by dividing 
by the same numbers, in order from lowest to highest, we 
obtain suceessivly the higher denominations sought, 

4. Examples. 

(1.) Change 7195 pence to pounds,, fee. 

Ans. £29 19s. 7d. 
(2.) Change 68796qr. \o pounds, sdiiUings, &c. 

Ans. £71 .138. 2d. 3qrr 
(3.) Change 11519 grains to pound$y &c,. 

Ans.llb. J.l6z. Idpwt. 23grv 
(41) Change 5835pwt.^ to pounds, &c, ^. 

. . Ans. 241bs. 3o3B.^15pw;t. : 
(5.) Change 4^0 drams- to pounds, &c. 

Ans. lib. 14d3. 
(6.) Change 430080 ounces to tons^. Ans. 12 tons, 
(7.) Change 6348 scruples to pounds, &c, • 

' Ans. 22ibs. 43, 
(8.) Change 50272 grains to pounds, &c. 

' ' . Ans. 8ife 83 53 3B ISgi-. 

<9.) Change 35932 nails to ells English, &c.- 

Ans. 1796 E.vE. 3 qrs. 
(10.) Change 9173 nails to yards, &c. 

Ans. 573 yds. 1 qr. 1 na, 
(11.) Change 68160 rods to miles. Ans. 213 miles, ' 
(12.) Change 490080 inches to leagues. . • . 

Ans. 1 league. 
(13.) Change -8173440 b. c. to miles. Ans. 43 miles, 
(14.) Change 31536000 seconds to years, - 

' ' Ans.l ycfur. 

(15.) Change 175320 hours to J. years, Ans* 20 years, 
(18.) Change 89763 square yards to acres, &c. 
. Ans* 18 A. 2 ^. r. 7 sq. rd. ll;sq. yd. 2 sq. ft. 36 gq, in, 
(17.) Change 1296000 . solid inches to tons of hewn 
timber. Ans. 15 tonS; 

(18,) Change 5667840 solid inches to tons of roun4 
tTOber. Ans, S2 tana* 
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U9.) Change 5529600 dolid inches ta cords. 

Ans» 25 cords. 
(20.) Change 1020300 seconds to signs, &c. 

' Ans. 9 signs 13° 26'. ^ 

(21.) Change 9758,pints to p^)?s, &c. 

r / Ans. 9p. Ihhd. 22gal. Sqts. . 

(22.) Change lOOSqt. to tuns.- Ans. 1 tun. 

(23.) Change 13680pt. of beer to barrels, &c. 

Ans. 47bar. 18gal. 
(24.) Change 9376qt. to bushels. . Ans. 293bu. 

(25.) Change 5376pk. to ch., &c. Ans. 37ch. 12bu. 

§ 107. When wje have' occasion to make use of a num- 
ber ootisidting of several denominations as a simple 'or ab- 
stract number, instead of changing the several parts to the 
lowest denomination contained -in it, as is. done in Case I., 
we may often i&nd it expedient to. change the lower deno- 
minations to a fraction gf a higher. Hence we have, 

§108. 1. Case III. To change a denominate to avul' 
gar fraction of a higher denomination. 

Rule. I, * Write under the lowest of the given denomi- 
nations its Conventional 'de'nominaj;or,'that, is, the number 
of jthat denomination which makes one of the next higher; 
and the fraction thujs obtained will express a part or parts 
of the next higher denomination. 

II. Annex this fraction to the next higher of the given 
denominations, and change the expression thus, made to an 
improper fraction. . ^ , 

Then divide this fraction, by multiplying its denomina- 
tor, by- the number of that denomination which makes one 
of the pext higher ; the fraction thus obtained will express 
a part or parts of the next:higher denomination* 

III. Annex this fraction to the next higKer of the given 
denominations ; change the expression thus made to an 
improper fraction, then divide as before. 

IV. Proceed in this manner till a vulgar fraction is ob- 
tained which expresses the quantity in the denomination 
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2. IHustrations. . . 

(1.) Change "Ss. to the fraction of a pouird. 

Here we write 20, the number of shillings which makes 
a pound, or the conventional denominator gf the shillings, 
under the given number 3s., and we have the result in 
parts of the next higher denomination. ; 

• . . . - 

~ (2.) Chtoge £4 15s. 9d. to the fraction of a pound. 

Thed, £4: 15s. 6d.=£4 IS^s. ■l^^s.^\\^^,:^£^p\^:=i£,il^. ^ jf J 

Then, £4 15s. 9d.=je4i|§=jeV4V-^_^l- ^ 5^ 

(Ir) Here under the lowest denomination, the pence, 
we write 12, the number of pence which makes a shilling, 
and we have a fraction as the result, V'l.of a shilling, 
which we anniex to the shillings,* the next higher dehomi- 
natioH. 

(2.) Theawe change the expression 15i\s., to an impro- 
per fraction Ws., which* we divide 'by multiplying its deno- 
minator by 20, tiie number of shillings which makes a 
pound, and we. have a fraction as the result,^ ^{f of a 
pound. ' ' ^ 

(3.) We annex this fraction to the pounds^ the liext 
higher denomination, §'nd have the expression. £4||f, 
which, changed to an improper fraction, gives ^Wt j thp 
^required fraction. ♦ 

Again. (3.) Change Swk.-lda. 6hr.. to the ^fraction of 

a moiith. . ' 

■^ '• . 

2w. Id. 6h.=2w.I^\d.=2w. 3}d.=2y%<tw.i=f|fw,=|4| month. 

^1.) Here under the lowest denomination, we write 24, 
the number of hours in a ddy, and we have a fraction as 
the result, ^\ of a day, which we annex, to the nexr hi^- 
er denomination. 

(2.) We theii.change the expression l^\d. to an impro- 
per fraction IJd.^ which we divide, by multiplying its. de> 
nominator by 7,. the number of days in a week, and have 
T%\w. as the result. 
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(3.) This Iraction We dnnex to the iveeks, the next high- 
er denomination) and have the expression 2r%Vw., which, 
chanj^ed to an impropet fraction, gives flfwi By divid- 
ing tnis by 4, the number of weeks iii a month, we hav6 
141 of a month, the fraction required. 

3, Eitplanation, Writing under a denominate fraction 
its conventional denominator, indicates its division by that 
denominator, and thus changes the denomination, in effect, 
to the n^xt higher* The principles by which .lower deno- 
minations are changed to higher by such a division execu- 
ted, are fully developed under Case II. The only differ- 
ence between that case and thk, is that heire is indicated 
what thei'e is performed. 

4. Examples. 

^1.) Change. 6 <jts, to the fraction of a busheL 

Ans. i%bu« 
{2.y Change 12 oz. to the fraction of a pound avoirdu- 
pois. - Ans. I ft. 
(3.), Change 3 qr.' 2 na. io tfee fraction of an ell English. 

. Ans. tVE. E. 
. (4.) Change 12 hr. 30 min. to the; fraction of a day. 

Ans. fjda. 
(5.) Change 23 29, ta the fraction of an ounce. 

Ans. |3. 
(6.). Change 2 qr. 24 lb. to the fraction of a cwt. 

Ans. 4cwt* 
(7..) Change 6 fur. 26 po. 3 yds. 2 ft. tp.the fraction of 
a mile. Ans. |m. 

(8.) Change 9 gal. to the fraction of a hogshead. ^ 

Ans. 4hhd. 
(9.) Change l.inch to the fraction of *a mile. 

Ans. FiTTTtti. 
(10.) Change 3 qt. 1 pt'. to the fraction of hogshead. 

* Ans. ly'jhhd. 

(H.)- Change 3 hr. 3 m. Xo the fraction of a da^:^ '* 

Ans. TiVlrda. 
(12.) Change 237 da. 19 hr. 45 m. 52M «ec. to the frac- 
tion of a Juhan- year. Ans. W J. yr. 

(13.) Change 3 sq. r.. 17| sq. rd. to the fraction of an 
acre. Ans. ^K* 
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(14.). Change 4 cwt. 2 qr. 121b. 14 oz. 12tV dr. to the 
fraction of a ton. ; . . Ans._T\ T. 

(15.) Change 4 qr. 1^ na. to the fraction of an ell En- 
glish. Ans. J E. E. 

(16) Change iO oz. ID pwt. 10 gr. to the fraction of a 
pound.. ' i - ^ Ans. H|lb. 

(17.) Chafige 14° 34^ 42" to the fraction of a sign. 

. ^ ' . - , Ans..T¥aVo.S. 

(18.) Ch^ange 14 s. ft. 1444 s. in. to the fraction of a 
solid yard. , Ans. /tW? s. yd. 

5. It will be s6en at once from tbe above (Rule. ll. sec- 
ond paragraph) that if -the denominations to ie chtiflged be 
in the form of vulgar fractions, the ojyerajtion of multiplica- 
tion alone has to be jierformed on the denominators. 

6. The fractipns are thus successively changed from 
lower to higher denominations ; each fraction of a higher 
denomination being added to the lower when changed ta 
that higher, till a vulgar fraction is obtained expressive of 
the quaiitity in the higher denomination sought,* 

7; Uliistrjaiion. ^ 

Change f pf a penny to the fraction of -a pound. 

1 -"£ 4 . 1' !. , . 

55^12X20 "~ 1200"" -300' 

Here we first multiply the denominator of |d. by 12, to 
change it to the fraction of a shilling, and then that result 
by 20, to change it to the fraction of a potind, and we ob- 
tain ^TaV'^^so^ ^^^ required fraction. / ' , 

8. Explanation. Multiplying the denominator divides 
the fraction (§ 58. 5 (4,) ) ; and by division lower deiiomi- 
nations are changed to iiigher (§ 106. 1). 

* It will often be found more convenient to reduce the. several 
parts of the compound number to the lowest denoniination, as by the 
preceding article (§ 104. 1), for a numerat6r,^nd to take for the 
denominator so many of this denomination as it' takes Jo make on^ 
of that to which the expression is to -be reduced ; thui, j£4 153. 
9d. being 1149d., is equal to JSVfV? because Id. is j£«^^. 

Let the pupil be required to'solveth^ examples whicn prece(fe| in 
both ways. 

17 
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9. Examples. 

(1.) Change | of a pound to the fraction of a cwt, 

- Ans. al^cwt, 

(2.) Change f of a farthing to the fraction of a pound, 

(3.) Change! of a pwt^ to the fraction of a pound. 

? • . Ans. ablh, 

(4.) Chwjge f of a quart to the fraction of a bushel. ^ 

Ans. ^bu, 
(5.) Change f of an inch to the fraction of a yard. 

'- . Ang.^yVyd- 

- (6.) Change 4 of an ounce to the fraction pf a. pound 
avoif^upois. ^ , ^ ' Ans. /jV^b, 

f (7.) Change 4 of a giallon toth^ fraction pf a hogsheadt 

, Ans. ylThhd, 

(8.) Change t4 of a minute to the fraction of ^ day. 

Ans. TiVi^a-. 
. {%) Change I of a nail to the fraction of an ell English. 

. , _ Ans. t#tE. JJ- 

(10.) Change If of an-hour to the fraction of a year of 
365 days. ■ ^ ■ ' - ^Ans» ifrssyt. 

(11.) Change ^jotA grain to the fraction of a dram* 

'V > - Ang,^Tfo3. 

(12.) Change t^V of a dfam to the fraction of a quarter. 
^ .. ;' - Ans. janViToqr. 

(13.) Change ^V pf a n^inute tpthe fraction of a sign. ~ 

• / . Ans. T^^jS. - 

♦ — ^ * ^ 

§ 109. 1. Case TV. To change a denominate fraction to 
th6' decimal of a higher ^ 

Rule. I. Divide the lowest of the given denoniinations 
by its conventional denoipinator^ that is, by. the number of 
that denomination which xhakes one of the next higher ; 
aitd annex, the quotient, which expresses the result in ^ dec- 
imal, of the next, higher denoniination, to that higher de- 
nomination. . ' ' ' 

II. Divide thp next higher denomination, with the quo-? 
tient last obtained ahnexed, by the number of that denom- 
ination, which mak)^ one of the next higher, and so on 
as before. ^ 
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in. Proceed in tKis manner till the quantity is express- 
ed iri a decimal of the denomination sought. 

3. Illustrations. 

(1.) Change 15 shillings to the decimal of a pound. 

^ 15s. =£if =£0,75. 

Sere We divide the given denomination by its conven- 
tional denominator, 20, the number of shillings Which 
makes a pound, as in Case I. of decimals. 

(2.), Change 13S. 6d. 3qr. to the decimal of a pound. 
. ' . 4)3, qr. ^" 

12)6,75^ d. - 



20)12,5625 s. 



£0,628125 

(^.) Ktere we first divide the lowest denoiiiination ^veti, 
fatthings, by 4, its conventional denominator, and annex 
the result ,75d.. to the next, higher denoiiiii^ation, wiiich 
giv6s 6,75d« ^ , " ' 

. (4.) We then divide this result, 6,75d., by 12, the num- 
ber of pence in a shilling, fl.nd obtain ,5625s.*, which we an- 
nex to the next higher denomination, which gives 12,5625s, 

(5.) This i^esult we divide by'20, the iHimbe> of shilliiigj 
in a pound, and obtain £0,628125, the' required depinlal. 

3. ExpUmation,, The character of denominate fractions 
as subdivisions-of unity (§ 102^ 1), and the explanation to 
Case I. of decimals sufficiently explain this'operatioh. JF'or, 
the divisions are of the humejpaT6rs by their implied denonu- 
nators, on the principle of changing[^a vuljgar to a decimal 
fraction; - - 

4. Examples. ' \ 

(1.) Change 3qr. 161b. to the decimal of a cwt. 

Ans. ,892S571+cwt. 
(2.) Change 3 sq. r. and 20 sq. rd. to the decimal of an 
acre. Ans. ,625 A. 
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(3. 

(4. 

(5. 
(6. 

(7. 

(8. 

(9. 

(10. 

(11. 

. (12. 

(13; 

year. 
(14. 



Change 2cwt. 3qr. 241b. to the decimal of a ton. 

Ans. ,14821428+T. 
Change. 3 furlongs 16' rods to the decimal of a mile. 

\ - . Ans. ,425m. 

Change 9s. 8d. to the decimal of.a pound. . 

.- Ans. £0,4833+. 
Change 3qr. 2na. to the -decimal of a yard. 

. * Ans. ,875yd. 

Ct\ang^ 55m. 37sec. to the decimal of jin hour. 

Ans. ,936944+ hr.. 
Change 5fur. ISrd. to the decim^ of a mile. 

- Ans. ,6625m., 
Change Igal. to the decimal of a hogshead. 

Ans. ,0158730 +hhd. 
Change 2 sq. r. 16"sq.* rd. .tp the decimal of an aprc 

V. c ' Ans.., 6 A.. 

Change 2fj. 6in. to the decirnal of a yard. 

. Ans. ,833333 +yd. 
Change 7oz. r9pwt. to the decimal of a pound. 

^ Ans. ,6625 lb. 

Change 4 J calendar months t'o the decimal of a 

^ ' Ans. ,375yr. 

Change 15s. ^d. 3qri to the decimal of.a pound. 

' . . Ans. £0,790625. 



§ HO.' 1. Case V. To change a vulgar to- a denominate 
fraction. 

* " " • , 

RuLfi. 1. Multiply the numerator by the number pf the 
next lower denomination ?vhu5h niakes one of th^t higher ; 
divide By the denominator, and- the quotient will be the re- 
sultan that lower denomination. . . 

II. If there be a remainder,' after the fijrstdivi^on, mul- 
tiply it by the numb^t of the next lower denomination 
which makes one of -that higher, and divide by the deno- 
minator to the fraction as before. . 

, III. Proceed in the same manner till there js no remain- 
der, or till a quotient is^obtained in the t^owest denomina- 
tion" of the given quantity.- 
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2. lUuLstration.^ 

Chaiige f of a pound to a denominate fraction. 

^5 5^x20 100 .. , 2 

7 7 7 7 • 

2 . 2x12.-24, o 1 . ^^ ' 
;yS.=i^p-d.=yd.=3d.+-d. 

=d.=— — qr.==— qr.ml-qr. ; therefore, f~l4s. 3d. Ifqr. 

3. Explandtio7i. Changing a^ vulgar to a denominate 
fraction is, in effect, changing a compound' fraction to a 
single one. For the vulgar fraction is invariably a part of 
the denominate fractipn to w;hich it is to be ^changed, f he 
ppTts of the denomination to ^[hich it is required ),o change 
a vulgar fraption which are necessary to make unity of that 
denomination, form the numerator of the second faction 
of which the first is a part. The multiplication, therefore, 
of the numerator qCthe vulgar .fraction by the number of 
parts which it' takes of the next Tower denomination to 
make one (5f that higher, is really the multiplication of the 
numerators of. a compound fraction ; and' the ^denominator 
to the second being unit^^ the retention of the denominator 
of the first is^evidently the' same as. the multipHcation of 
that denominator by unity ; it, therefore, is the the denomi- 
nator of the single fraction. . . 

The. same/reasoning holds in eadU step to the lowest de- 
nomination. 

4. Examples. '' 

.(1.) Change dEjV to a denominate fraetion. 

Ans: 3s. 6d. 
(2.) GJiange J J cwt. lo a detiominate fraction. 

Ans. 2'qrs. 91b. 10 oz. 7|^ dr* 
(3.) Change f of an acre tp, a denominate fractionT 

Ans. 3 sq. r. 17j sq. rd. 
(4.) Change.f of a lb. troy to a denominate fraction. .^ 

] . . ." Atis. y oz. 4 pwt. 

(5.) Change.^ X>f a mile tQ^ denominate fraction. 

. Arts. 6 fur. 26 rd. 3 yd. 2 ft. 
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(6.) Change | yd^ to a denominate fraction. 

Aiis. 2 qrs; 3f < na. 
(7<) Change A of a shilling to a denominate fraction. 

Ans. 4d* S qr^ 
(8.) Change, i of an ell English to a denominate frac- 
tion. Ans 4 qfs. 1^ na. 
(9.) Change | of a sign to a denominate fraction. 

Ans. 13° 20', 
(10.) Change J of a month to a denominate fraction. 

, Ans. Iwk. 5da. lOhr. 40min. 
(11.) Change ^ of mile to a denominate fraction. 

Ans. 6 fur. 
(12.) Change ^ of $i scruple to a denominate fraction. 

' ' '" Ans. 4 gr. 

(13.) Change VV of a. hogshea^ to a denominate fi'action4 

• Ans. 40gal. 2qt. 
-(14.) Change t of a cwt.'to a clenominate fraction. 

An9. 3qr. i51b. 8oz. 14tdi'/ 
' (15.) Change J of an acr^^to a denominate fi'action. ^ 

, Ans, 3sq. r. 8sq. rd. 

(16.)- Change J of a solid yard to ardenommate fraction. 

Ans- 3 s. ft. 648 s. in. 
(17.) Change J of a qr. to a denominate fraction. 

- . . *^ * . Ans.' 181b. lOoz.'lOfdr. 

(18.) 'Change | of a degree.taa denominate fraction. . 

- ^ " Ans. 50'. 

■ 

§ Hi. 1. Case VI. To change a decimal to a denomu 
naie fraction* 

• ■ ■ * * 

Rule. I. Multiply the decimal hy the numljer of the 
next lower denomination which makes one of that higher; 
write the point in the product at the left of as many figures 
a» there* are decimals in the given number. 

II. Multiply the decimal then remaining by the number 
erf. the ne?t' lower denomination which makes one of that 
higher, and write the point as before. 

III. Proceed in this manijier ihicough all the denomiha-* 
tions, to the lowest. 

IV. The several denominations at the left of the points, 
taken in order from the first, are the denominate fractions 
Teqttif^d. 
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3i lUustraMon, 

Change ,617 cwt, to. a denominate fraction. 

Cwt. ' 



8,468 
28 • 

3744 
936 

13,104x16 
624 



' "1,664X16 ^ 
3984 

10,624 . - 

(1.) Here we first multiply the decimal by the^4, the 
number of parts of the next- lower denomination which 
makes one of that higher, and write the point in the 
product as in the • multiplication of' decimals; at the left 
of as- 'many figures aa there are decimals in both factors 
<§ 95. Rule. HL). " ^ ^ ^ ^ 

(2.) We then multiply the decinXal remaining by 28, for 
the same reason as before, and write the poitit^%^the same 

Thus we proceed Xo the lowest denomination, tiU w^ 
have multiplied by the drams. 

(3.) Wfe then have at the left of the points,~a8 the deno* 
minate JGraction required, 2qr. I31b. loz. 10,624dr. 

3, Explanation, This operation is ^i^ectly the reverse 
of that in Case IV; The reiasoA, of the Rule then is ob-. 

vious.. : / 

As, by dividing by the conventumal denominator of the 
giv^i numbers, we obtain their decimal ; so, by reversing 
the operation and inultiplyingthe decinlal^ must wef obtain 
its eqcdvalent denominate numbers. 
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4. Escamples. 

(1.) Change £0,75 to a denominate fraction. 

Ans. 15s. 
(2.) Change /9 of an acre to a denominate fraction. 

, Ans. 3 sq. r. 24 sq. rd. 
(3.) Change ,66 of a yd. to a denominate. fraction. 

Ans. 2qr. 2na. l,26in. 
(4.) Change ,376 of a month to a denominate fraction. 

Ans. Iwk* 3da. 12hr.-40min. 19,2sec. 
(5.) Change ,676 of a cwt. to a denotninate fraction. 

Ans. 2qr. 191b. lloz.+. 
(6.) Change ,875 of a hhd. of wine to a cjenbminateffac- 
tkm. ^ . Ans. 55gal. Ipt. 

(7.) Change, 8593 of a lb. tray to a denominate frac- 
tion. Ans. lOoz. 6pwt. 5,5gr. . 
(8.) Change ,713 of ,a day to a.denominate fraction. 

Ans. 17hr. 6min. 4,32sec^ 
(9.) Change .^0020841b. troy to'a denominate- fraction. 

Ans. 12,003840gr. 
(1(X) Change ,625cwt. to a denominate fraction* 

^ , • " • ' ^ Ans. 5qr. 141b. 

<11.) Change ,625^1, to' a denominate fraction.- 

- \ Ans. 2qt. Ipt. 

(12.) Change ,3375T. to a denbminate fraction. 

. .. Ans. 6cwt. 3qr. 

(13-i) Change ,0i5A. to a denoiiunate fraction. \ 

> s i Ans. 8sq;. rd. 

(14.) Change ,875P. to a^ denominate fraction. 

Aiis. Ihhd. 47gal. Iqt. 
(15.) -Change ,'125hhd. of beier to a denominate fraction. 

, Ans. 6gal. 3qt. ^ 

(16.) Change ,089 mile to a denotninatte fraction.'^ 

- Ans^ 28rd. 7ft. ll,04in; 

(17.) Change ,0.93761b. avoirdupois to a denominate frac- 
tion. • ^ - -^ '^ .' Ans.. loz. 8dr. 
(18.) Change ,86cwt. to a denominate fraction. - ' 

Ans. 3qr. 121b. 5oz. l,92dr. » 
(.19.) Change ,07 of 32gal.^ of wine to a denomiilate 
fraction. " Ans. 2gal. l,92pt. 

(20;) Change ,575 C. to aidenominate ftaction.. 

Ans. 6s. 2°. 42'. 
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§11^. Ir Case .VII. To add denominate fractions. 

Rule. I. Write the piumb'ers of the same denomination 
tinder each othelr. 

II. Add together the right or lowest colHnm; divide the 
sum by the number of that denomination which makes one 
of the next higher ; 3vrite down the remainder, and retain 
the quotient, to be added to the next higher columin« 

III. Add to. the next higher column the number thus re- 
tained ; divide the siim by the number of that denomination, 
which makes one of the next higher ; write down the te- 
ipainder, &c. asbeforci r ' 

IV.. jhroceed in this manner to the last column, which 
add ai;S simple or abstraqt numbersr: 

2. Illustration: Add together £2 8s. 7d. 3qr.+^6 4a. 
3d. l«p.+'dei l6s. lOd. 2qr. 



^ • 



4^. s. d. ' qfi ' 

'2 8 7 3 ' ' . 

6 4 3 1 

• .1 16 10 2. 

£10 9 9 2 

(i.) JHere we write the numbers of the sanie denomina- 
tion under each other, farthings under farthings, pence" un- 
der penc.e, and so on. , 

(2.) We then add the first column at the right, that of 
farthings. The. sum of it we' find to be 6. • This contains- a 
unit of the next. higher denomination and two over, or one 
penny and two farthings. We write .the 2qr. under the 
cdlumn of farthings and retain the Id. to be added to the. 
column of pence. 

(3.) We next add the column of pence, the sum of 
which, with the^ Id. retained, we fixid^to be 21: In 21 
pence, there are Is. and 9d. We write the 9d., under the 
column of pence, and retain the Is. to be added to the 
next column. - . 

(4.) In this manner we proceed till we come to the last 
or left hand column, which, being the highest denomina- 
tion, we add as simple tiumbers, and the whole sum is 
d£10. 9s. 9d. 2qr. 

18 
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3, Explanation. The peculiarity in this addition con- 
sists in the principle of carrying by the conventional de- 
nominator to the parts added, which being arbitrary, has 
to be learned from the tables, and forms the only difficulty 
in the operation (\ 102.-5), 

4. Examples^ 

(1.) Add £92 19s. 5d. 2qr.+£5 14s. &d. lqr.+£22 2s. 
lid. +£98 4s. 5d. together. Ans. £219 Is. 5d. 3qr. 

(2.) Add 56 A. 3 sq. r. 37 'sq. rd.+59 A. 2 sq. r. 28sq. 
rd.+75 A. 1 sq. r. 18 sq. rd. together. 

- Ans. 192 A. sq. t. 3 sq. rd. 

(3.) Bought 3 hogsheads of sugary weighing as follows.: 
9cwt. 2qr, 181b\; 8cwt. 3qr. 121b.; 7ewt. 2cjr. 191b4 what 
did they all ^feigh? .-- Ari&. 26c wt. Oqr. 211b. 

(4.) Admit a m^n traveled in one day 27 M. 2 fur.;, in 
another, 32 M. 7 fur. 33 rd-.; in another^ 19 M. 7 fur. 16 rd.; 
and in another, 12 M. 5 fur.; how far, did he ti'avel in all? 

Ans. 92 M. 6 fur. 9 rd. 

(5.) A landlord has four farms; the j5rst contains 120 A. 
3 sq. r.; the second, 150 A.; the tjiird, 215 A. 1 sq. r. ; 
and the fourth, 96 Al 2 sq. r. 20 sq/ rd. ; how many acres 
are there in all?- Ans. 582 A. 2sq, r. 20sq. Td. 

(6.) A physician purchjised the following quaYitities of 
medicine, at threes different times: life. 43, 53. ; 3*. 113* 
63. 29. 15gr. ; and 73. 19. 12gr. ; what was their whole 
weight? J^ns. 5fe. 5S. 33. 19. 7gr. 

(7.) Bought at ojietime 7bu. 3pk. of wheat; at another, 
9bu. Ipk. ; and had previously in. each of two bins, 6bu. 
3pk.; what was the whole amount? Ans. 30bu. 2pk. 

(8.) -Bought four casks of wine, of which the fir^t con- 
tained 42gal. 2qt. Ipt. ; the second, 65gaL Ipt. ; the third, 
SOgal. 3qt. ; and the fourth,* S5gal. Iqt. Ipt. ; how naany 
gallons were there in all? Ans. .213gal. 3qt. Ipt. 

(9.) Received from France 12 ells, 4qr. of broadcloth; 
17 ells, 5qr. Ina. of cassimere; and 19 ells, 2qr. 3na. of 
silk-; how many ells were there in all ?' 

' Ans. 50 ells, 

(10.) What is the weighty of the compound formed from 
the following ingredients: 5}fe. 23.'33, iS. 12gr. of calo- 
mel; 3*. 103. 53. 15gr.'of jalup; 7ft. 85. 73. 29. 14gr. 
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of rhubarb; and Iftu 33. 23. 15gr, of the extract of eolo- 
cynth? , Ans. 18Jfe. 13. 23. 29. 16gr. 

(11.) A goldsmith bought 4 ingots of silver, the first of 
which weighed 81b. 2oz. .12pwt.^' the second, 51b. 4oz. 
5pwt. ; the third, 61b. lOoz.llpwt. ;. and the fourth, 61b. 
lloz. 15pwt. ; what was the weight of the whole ? 

' ' Ans; 271b. 5oz. 3pwt. 

(12.) A farmer has due from one man £241 12s. -9d. 
2qr.; frOm. another, £241 17s. 6d..; from a third, £211 
19s. €d.; what isrdue fromc all ? . ' 

' Ans. £695 9s. 9d..2qr. 

(13.) What is the weight of the following silver articles : 
one spoon weighing lib. lOoz. .19pwt* 7 one tankard weigh- 
ing 41b. Goz. ; one basin wieighing lib. lOoz, 19pwt: ? 

- Ans. 81b. 3oz, 18pwt. . 

(14.) Add together the following parcels: 12cwt. 2qr. 
17lb. ; 1 ton, 19cwt. 3qr. 271b. 15oz.-l,5dr. ; 2 tons, 12GWt. 
3qr. 201b: 12o». lOdr. / /- • 

Ans.*5 toris, 5cwt. 2*qr. 91b. 12oz.'9d#. 

(15.) Wha»t is the weight of three loads of cos^l, weighr 
ing as follows: the first, 9cwt.-3qr. 121b.;* the second/ 
lOcwt. Iqr. 13Ib. ; the third, 8cwt. 3qr. 27lb. ? * , 

- -• Ans. 29cwt. Oqr. 231b. 

(16.) The distance from A to B i& 3 M. 6 fur. 27 rd. ; 
from B to e, 1 L. 2 M. 7 fur. ; from C to D:, 27 L. 1 M. 
2 for. 39 rd. I demand the distance from A to D. 

- An^. SO L. 2 M. O-fuy. 26 rd, ^ 
^ (17.) A ship sailed south 6 L. IM.; S.-SE.-91.. 2-M. 
fur. 3flF rd. ; E.SE. 21L. 1 M. 6 fur.' 7 rd. What was 
the whole distance sailed. Ans. 37 L. 1 M. 7 fur; 6 rd. 

(18.) How many French Ells' in the , follovving pieces 
of cloth: th*e first, 22qr. 3na. ; tTie second,. 31qr. Ina. ; the 
third, 50qr. 2na. ; thefourth, 91qr. Ina.? ' 

Ans. 32 F. Ells; 3qr. 3ria. 

(19.) A man tf ad sever allots of land',, the first" contain- 
ed 27A. 3 sq. r. ; the second, 19A. 2 sq.r. 27 sq. rd. 17 sq. 
ft. I the third, 6A. 2'sq. r. 39 sq. rd. Required the quantity 
in the three lots. Ansi ;54A. 26 sq. rd. 17 sq. ft. . 

(20.)- What is the sum of the following sticks of limber : 
the fir^tj 3 tons, 49s. ft. Ip72 s. in.; the second, 4. tons,* 
47 s. ft. 1000 s. in. ; the third, 6 ton&, 40 si ft. 1001 s.. in. ? 

'Ansr^ 15 tons, 38 s. ft. 217 s. in. 
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(21.) Add 3 cofds, 4 cord feet of wood, 12 solid feet; 
6 cords, 6 cord feet of wood, 12 solid feet ; 9 cords, 6 cord 
feet of wood tc^ether.* Ans. 20 cord's, 8 s. ft. 

(22.) Add together 64A. 2 sq, r. 39 sq. rd, ; 61 A. 3 sq, r, 
17 sq. rd, ; 104A.. 2 sq. j. . 22 sq. rd. . 

A»8. 231 A. 38sq. rd. 
(23,) What is the sum of the following: 19gal. 2qt, 
Ipt. ; 12gal. Itjt. ; 21gal, 3qt, ; and Ihhd. 3gal, ? 

Ans. Ihhd. 56gal. 2qt. Ipt. 
(24,) Add together the foUowing: 123 P, Ihhd. 68gal, 
3qt. Ipt^j 43 P. IWid. 40g^l. 2qt.; 4 P. 40gal. 

Ans. 172P. ISgal. lqt.4pt. 
(25.) Add tpgetherthefoUowing parcel^: 1627bu. 3pk, 
7qt. Ipt.; 972ba. 2pk. Iqt.; 2471bu. Ipk. 2qt. Ipt. . 

Aris.5q71bu.5pk.3qt. 
(26.) The following quantities of wheat ^ere sold by a 
merchant :. 41ck, 30bu. .3pki; '51ch, 35bu. Ipk.; 60ch, 
7bu. What was the quantity sojd? ^Ans. -154ch. Ibu. 

(27.). Add together Igyr. 6mo.'3wk. 6da. 23hr. 12miri. 
J2sec,; 49yr. 5mo. 2wk. 4da. i2hr. 9min;;^ lyr. 9nio, 
Iwk, Ida, thr, 6niia.4 the year being Julig^ji. 

Ans. 63yr.'8nio. 3wk; 6da. 12hr. 27min, 12sec. 
(28.) Add 21yr.-^mo. 6da.; 31yr. 6mo. 21da.; 6yr, 
4nio. 9da,; 12yr. 7mo, IGda. together., 

"* ■ Ans. 72yr. Imo. 18da'. 

§ 113,. 1. Case VIII. lb multiply a denominate fraction 
by a simple^ number. 

RvLB, I, Write the multipHer under the lowest denomi- 
nation of the multiplicand.. 

II. Multiply the lowest denomination in the multipli- 
cand 5 divide the product by the number of that denomina- 
tion which makes one of the ^ext higher ; write down the 
remainder, and retain the quotient to be added to the pro- 
duct of the next higher denomination.- 

III. Multiply the next higher dejiomination in the^ mul- 
tiplicand ; add to the pxoduct the quotient retained from 
that below it ;. divide by the number of that denomination 
%Yhich makes oile of the next higher; write down the re- 
maider , &c. , as before. 

* A cord foot conusts of 16 solid feet ; 8 such feet make a cord. 
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IV. Proceed in this manner to the last or highest deno- 
mination given/which multiply as a simple number. 

2. Illustrations. 

Multiply 4cwt. 3qr, 261b. lOoz. I2dr.. by 8. 

cwt.-qr.lb. Oz. dr.' 
4 3 26 10 12 ^ 

8 ^ . • ' 



■•.'••■•^■'i'^taiib 



39 3 19 6 ; or IT. 19cwt. 3qr. 191b. &oz. 

(1.) Here we first multiply thje drams, 12, by 8; the 
product resulting is 96. As 16 drams make an &unce, or a 
uiiit of the next higher >ienomination, we find there are six 
such units in this quantity, or 6 ounces/without remainder. 
We therefore write a cipher jn the place of drams, and re- 
tain the 6oz. to be added, to the product of the Jtiext higher 
denomination. ^ . ' ^ 

(2.) We then multiply Jhe. lOoz. by 8, and add to, the 
product the 6oz, retained fr6m the lower denomination. 
W^ have then 86qz;, in which there are 51b. and 6oz. 
over. We write the 6oz. in thisir proper place, and re- 
tain .the 61b. to be added to the product of the next multi- 
plication. * . 

(3.) We proceed in this manner, regarding the law of 
increase from right to left in avoirdupois weight,- tiU *we 
come to the highest denomination, which is multiplied as 
a simple number. 

,• • . • , • • ^ * 

* 3. Explanation. The peculiarity in this multiplication 
is the same as'that in the preceding addition (^ 112. 3), and 
requires no other e:xplanation^ Any abreviations, which 
are practicable, that are made use of in simple multiplica- 
tion, may b^ 'applied here. - » 

4; Examples^ 

(1.) How much, wopd in 27 loads, each containing- 1 
cord 18 s. ft ? ' Ans.-30 c, 102 s, ft. 

(2.) What will be the weight of 12 silver' cups, each 
weighing 1 lb. 1 oz.. 1 pwt. 20 gr ? 

Ans. 13 lb. 1 oz. 2 pwt* 
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' (8.) What will 700 bushels of potatoes cost, at Is. 8d. a 
bushel ? ' Ans. £43 15s. 

(4.^ If a person travel 32 rd. 3 ft. 10^ in. in a minute, 
how lar will he go, at that ratfe, in 2 houi?s ? 

Ans. 12 m. 28 id. 
(5.) If a span of horses eat 2bu. Spk.of oats in one week, 
how many ^ill they eat in 25 weeks ? Ans. 68bu. 3pk. 

^6.) How much sugar in 12 barrels, each containing 3 
cwt.2qr. 271b? , Ans. 2T. 4cwt. 3qr. 161b. 

(7.) How much water wUl be C9ntained. in 96 hogsheads, 
each containing B2gal. Jijt. Ipt. Igi. ? ' Ans. 5991gal. 

(8.) What is the cost of 117cwt. of raisins,.at £1 2s.. 3d. 
percwt. ; ^130 3s. 3d. 

(9.) If I have 9 fielcfs each of which contains 12 A. 2sq. 
r. 2^sq. rd.j how many acres are there in the whole ? 

• ' Ans. 113A. 3sq. r. 25sq. rd. 

(10.) An ?ipothecary had 3 appendices ; - and he directed 
that each one should take 35*. 93. 43. 29. 15gr. of med- 
icine, and mix it ;- how much Was there mixed ? 

* Ans. 107fe. 45. 63: 29. :5gr. 
(11.) A merchant purchased 27 piectss of broadcloth; 
each piece contained 19yd. 3qr. Iria. What was the quan- 
tity purchased'? : Ans., 534yd. 3qr. 3na. 
' (12.) Suppose one ship*isin 5° 15' 45" south latitude, 
and another 4. times farthet south : what must be the lati- 
tude of the latter? [ Ans. 21? 3' soiith latitude. 

. (13») If -a man drink 1 pint 2 gills of ale, for 29 succ'ess- 
ife days, wh^t quantity will h.e have drank in all ? 

Ans. 5gal. Iqt. Ipt. 2gi. 
(14.) If a soldier's ration of bread be 51b. 6oz. 8dr. per 
week, what Will 'it amount to in 52 weeks? 

' Ans. 2cwt. 2c[r. lib. 2oz. ' 
(15.) What cost 94 casks of cider, at I2s. 2d. per cask? 
• . Ans. £57 3s.' 8d. 

(16.) How many yards in 34 pieces of cloth, each piece 
containing 27 yards 3qr. Ans. 943yd. 2qr. 

(17.) A ii>erchant bought 95 paira of shoea, at~4s. 6d. 
Igr. a pair; how much did he pay for the whole ? 

Ans. £21 7s, 9d. 3qr» 
(18.J A gentleman bought 43 silver spoons,' each* weigh- 
ing 2oz. 14pwt. 6gr. ; what was the weight of the whole ? 

Ans. 91b. 8oz. I2pwt. 18gr. 
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§114. 1. We h^ve regarded Denominate Fractions in 
two lights ; as units, the subdivisions of which have a con- 
stant relation toeadh other, so that a ciertain number of 
units- in one subdivision form a unit in another,., which is 
higher (§. 102. 1, 5j ; and as fractions, of which each lower 
denomination is a part or parts of a preceding or higher 
denomination, the denominators to which are conventional 
and always implie.d(§ 102. 1). 

2. These two views have thus far coalesced, and not 
been distinguishecl either in the- operations or results. 
" 2. We may however distinguish between them ; and, re- 
garding denominate expressions in the first view j treat each 
subdivision as a unit which . jnfiy b^ again subdivided ac- 
cording to a conventional system, each subdivision having 
a fixed relation to that w)iich precedes ; so that the nym- 
bers iiMvy regularly decrease frorr^ the,highest unit, through 
all the subdivisions below that unit, precisely analagous to 
what has been done in decimals'. 

4- - Denominate expressions of lineal measures when re- 
quired to be multiplied by the same, -which produce sur- 
faces, and these again by fineal measures-, which produce 
soUd^, we treat agreeably to this view. Indeed, multipli- 
cation is limited, in- its application* to denomindte express- 
ions, to such, as produce things really existing in nature. 

.5. Hence linear feet and . inches may be multiplied to- 
gether, and, a surface is the result ; or feet and inches, ^Xf 
pressing surface, may be multiplied by linear feet and 
inches^ and a solid is the nesult. 

6* "But sueK qiiantities as money^ into money ,Nand weight 
into weight, or money into weiglit,-&c., being incapable 
of producing any result known in nature, cannot properly 
be subject to multiplicgition as such* 

7. The foot then J for. multiplication, is subdivided con<» 
ventionally, so that the subdivisions are in a regular de- 
crease-below it as- the whole. These subdivisions are- in 
twelves ; so that we have a kind of fractions in twelvess 
corresponding to the decinmls in tenths. These are call^ 
duodecimals, and thieir multiplication is called the multi- 
plication of duodecimals, or cross multiplication. 

8. The denominations of lineal and superficial dimen- 
sions, as duodecimals^ ar^ the foot, the inch or prime-, the 

' second} the third, the fourth, the fifth, &c. 
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Subdivisions of the foot, lower Iban the iiich, are. rarely 
used. 

One foot equals 12 inchesi oJr primes, which are marked 
with a single accent '; one prime equals 12 seconds, msHrk- 
cd.with a double accent ''; one second equals 12 thirds, 
and so on ; the several denominations, after, feet, being 
distinguished by -one, two, &c., accents ; as lift. 4' 1^ 6'" 

9. -The multij)licatioii of otUer denominate expressions 
by. the same, as money into weight or measure, &c., when 
required, is j>erformed not by multiplication properly'^as 
such ; but by regarding the lower subdivisions in the mul- 
tiplier as fractional parts of a- whole, or determined unit ; 
and taking such fractional parts of the mtiltiplicatid as are 
most easy for division, which are sometimes called -aliquot 
parts; and finally adding together the results: This me- 
thod is usually called PtOtCtice^ 

§115. 1. Case. IX. To mtdtiply a denofninate fraetion 
expressing' one or two dimensions^ Hnfeei^ and subdivisions 
of the foot in primes, seconds , Sfc.f by another of the. saiHe 
kind' ea^essing' one dimension. * ^ . / 

Or J shorter ; To multiply dwodedmah* 

Rule. I.. Write the multiplier under the corresponding' 
denoniinations of the multiplicand. 

II. Multiply, as in' the last case, each denomination in 
the multiplicand, beginning, with the lowest, by the highest 
denomination in the multiplier, and write the ifesult of each 
under its respective term. 

III. Then multiply in the same manner by tKe next 
denomination' in the multiplier, and Write each result one 
.place to the right of the denomination multiplied in- the 
multiplicand. , . . 

IV. Multiply in the sam6 manner by the next denonu* 
nation in the multiplier, and write each result two places 
to the right of 'the denomination multiplied in the multipli- 
cand. ' . . 

V. Proceed in the same manner with all the rest of the 
denominations in the multiplier. . 

VI. . The sum o£ the several products will be the requir- 
ed product. . ' 
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2. JUtislrakon. Multiply 3ft. 9' by 2ft. 7'. 

-■■ f. •"■■'•' ' 
3 9- 
.27 



.76 

3 3 3" : ^ 

9f. 8' 3" . 

(1.) Here we multiply each denomination in the multi- 
plicand, beginning with the lowest, by 2f., tl^e highest de- 
nominiation in the multiplier^ The 9^, considerefd y^ith re- 
ference to the. denomination bf feet, sire yVf*? aiid their 
multiplication by 2f. — the ^ foot being the determined unit 
of the^kind of quantity — may bfe regarded as the* muUipli- 
cation of a fraction by a whole number (V^^^ 1)'. The re- 
sult then'is Iffi, which equals If. and 6'. . The 6' are writ- 
ten under Jthe primes, in the multiplicand which, produced 
them ; and the If. is retained to be added to the product 
next- above; ' - - • ' 

' (2.) We then multiply by the 7'; This considered with 
reference to feet, is tirf* The rtiultiplication is therefore 
that of T^gf hy'fif- t§ 77. IT, which gives VVV ; or If of tV> 
or 63", which equals 5' 3", writing down' the 3*^ dne place 
to the right of the term in the multiplicand from .which it 
was produced, we reserve. the 5', whfch are T^af* to be add- 
ed to the product *of 3f. \>y T ' . 

(3.) The 3f. are next-multiplied by the 7', and the pro- 
duct is that of 3f. by ^^t (76. 1), or Hf. ; to which Ve add 
the S' or T*^f. reserved, >and we have: fff., or 2f. and 2'. 
Writing down these, as in the illustration, and taking the 
sum of the prodiicts thus obtained, we have for the pro- 
duct of 3f. 9^ by 2f. 7', 9fr 8' 3". ' 

3. Explanation. .'The exposition of duodecimals -given 
above (§114.-), and the illustration, sufficiently elucidate 
all -the principles in this operation. . . 

4. The result required in an operation of this kind may 
dften be more concisely and conveniently obtained, by 
changing at once tlie lower denominations to the fraction 
U^. high« « 108,. .„d m*p.yi»g ^ f.c.««. „ v„,g„ 
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fractions. Thus; 2f. 8' by 2f. 8'^ would be !JA or 2|f. by 
2Jf.^ which would be 

5. The same too may be done by deciniab. 

6. The instructor will require the pupil to solve the ex- 
amples which follow, the tjiree ways^; and in practice that 
should be. used which' in a given>c^u3e shall seetn to be 
best. . , 



7. Examples. . ' 

* — * . * * 

(1.) How many square feet in a board 17 feet 7 inches 
long, and 1 £ootl5 inches wide ? ' ' Ans. 24ft. 10' 11^- 

(2.) How many cubic feet in a, stick of timber 3L2ft. lOin. 
long', 1ft.. 7ifl« wide, and 1ft. 9in. thick ? 

' . Ans. 85ft. 6'8^6^ 

^(3.y How many cubic feet .of wood in a load 6ft. 7in» 
loBg, 3ft. 5in. high, and 3ft. Sin. broad ? > 

'• •'"Ans..82ft.5'8"4'''. 

(4.) Bought ^ load m wood, which was 3ft. wide, 2ft. 
Sin. high J and 8ft. long ; what. part of a cord of wood did 
it contain ? " Ans. half a cor^l. , 

(5.) A load of wood- was 4ft. 6in<..wide, Sftl lOin* high 
and 7ft. 8in. long ; how many feet more than a cord did k 
contain ? Ans. 4|ft. . 

(6.) There is a house with 4 tiers of windowsj and 4 
windows in each tier ; the height of the first ti6r is 6ft. ^'; 
of the second, 5ft. ^'; of the the third 4iDt. 6'; of the fourth 
3ft. 10'; and the breadth of eiach is 3ft. 5^; hpwmwy 
square feet do they contain in the ^hole ? 

' Ans. 283ft. 7'. 

(7.) What is the number of square feet in .a marble slab 
whose length is 5ft. 7ih. iand^breath Ift. lOin I 

Ans. 10ft. 2in. 10^. 
. - (8^) What is the content of .a ceiling 43ft. '3' long, and 
25ft. 6in. broad?. . Ans. 1102ft. lO' 6". 

(9.) How much wood in a cubic pile measuring 8ft^ on 
eveiiy side ? , . . . . > Ans. 4 cords. 

(10.) What is the price of a marble slab, whose lengtb 
is 5 feet .7 inches, and breadth 1 foot 10 inches, atone dol- 
lar per foot. Ans.. $ld;23+. 
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(11.) There is a house with 3 tiers^of windows, 3 iii a 
tier, the height of the first tier i» 7ft. lOin. ; of the second 
6ft. 8in. ; and of the third, 6ft. 4in.,and the breadth o>f 
each 3ft.Hin. What will, the glazing come* to, at 14d. 
per. foot. , Ans. £13 lis. lOJd. 

(12.) What is the price "of a load of grain, the box con- 
taining it being 7ft. lOin. long>,'3ft. ^in^ broad, and 2ft. 
high, at $1,25 a bushel?. Ans. $64,347+. 

(13.) What is the price of a loiad of coal, the box con- 
taijQiing it. being lift. Sin. long, 3ft. 6in. brosid, and 3ft. 
6in. high, at $0,10 per.dry bii^hel? • Ans. $11,4112+. 

§ 116. 1. The remaining case in multiplication of de- 
nominate fractions (§ 114/9) involving division, wilt be de- 
ferred to be placed . after division (§ 120. 1). We now 
give, therefore, 

§117. 1. Case X. To subtract denominaie fraQtions. . 

RuitE. I. Write the subtrahend under the correspond- 
ing denominations of the minuend. 

IL Begin at the right or lowest denodaination,;ftrid subr 
tract, in each column successively tq the highest, the lower 
number from the. upper ; .where the. upper .number is too 
small for'the lower to be taken froni, it, increase it by.ione 
taken from the next -highier* column, changed to the parts 
of that lower ^ then, in subtracting the next colunih, re- 
member that the upper number has thus been dimini^ed 
one- • ■ 

" III. ^btract-the last or highest column, as whole nym- 
bera. ' . ." ' 

2.: Blustraiian.^ 

cwt. qr. lb. oz. dr. • ; . 
• From lr76 25 10 13 
Taka 37 2 ll 14 , 9 . 

■ Bern. 138 2 13 12 4 , 

' " «. ' ■ - -% 

<1.) Here we begin at the lo^v^est c6lumi\ and subtract 
9dr^ from th« 13 above^ it, and we obtain the i-emainder 
4dr. ^ * / 

(2.) We aext endeavor to subtract the 14oz. from the 
lOoz., which' Cannot be done ; we therefore increase the 
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lOoz. by 1 taken' from the pounda, which, being equal to 
16oz., added to the lOoz., gives 26oz. From this we sub- 
tract the 14oz; and obtain the remainder 12oz. 

(3.) In the next column, that of pounds, we have then 
only 241b., one having been taken from it and added to the 
next lower column, frop which we subtract the 111b. and 
obtain the remainder 131b. 

(4.) ThenVe endeavor td subtract the 2qr. from Oqr., 
which ca:nnot'be done; we therefore increase the Oqr, by 
l.iakea from the cwt. ; from which, it being equal to 4<pr,, 
we subtract the 2qr. and we obtain the remainder 2qr. 
■ (5.) We then have only 175cwt., one having been taken 
from the cwt. and added to the next lower column, from 

which we subtract Ihe 37 as in whole numbers. \ 

' ' ■ ' ' ' , ' . 

3. Explanation, The peculiarity of this subtraction is 
the same as that in the preceding addition and multiplica- 
tion, and needs no further explanation. ' -'. 

4. Examples. ^ 

(1.) A silversmith had 341b, 9oz. lOpwt. of silver; )ie 
melts 191b", 15pwt, lOgr. ; How much has he left? 

"Ana. 151b'. '89Z. 14pwt. 14gr*. 

(2.) ff out of 6Jfe. .103. 63. 29. of medicine, be takeji 
4ft. 63, 43. IB. 17gr., what quantity will remain ? . 

Ans. 2ib.'53. 2?. 09. 3gr. 

(3.) Bought 145yd. .3!qr^ of. cloth, and sold 95yd,. 2qr. 
3na. ; bow much remains ? An^. 50yd. Iha. 

(4.) A former had 600A. 1 sq. r. pf kuid; one of his 
sons having married, he gave him 15t)A. 3sq. j. 25 sq^ rd.; 
how much had he remaining ? » 

Ans. 349A. 1 s^. r. 15.sq, rd. 

(6.) Oujt of ' a. granary which^ contained 283bu. of corn, 
there was taken 153bu. 2pk, 5qt» } what quantity remains ? 

. - Aus. 129bu. Ipk. 3qt. 

(6.) A merchant bought- Scwt. 2qr. 171b. of sugar, and 
sold the same week 5.cwt. 3qr. 251b. How much remains 
unsold? Ans. 2cwt. Iqr. 201b. 

(7.) Borrowed £50 IQs. ; paid ^gain at onetime, £17 
lis/6d.,at anothler time, £9 4s. 8., «t another- time, £17 
9s. 6d., and at. another tinie, 19s. 6d. 2qr.. How much re- 
mains unpaid ? > £5 4s. 9d. 3qt. . 
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(fii,) Suppose a footman goes 8m. 4fur. 17rd. onhour, 
and a rail-road ear 39m. 2fur. 2Grd. in the same time ; how 
much does one gain on the other in an hour ? 

Ans. 35m. 6fur. 3rd. 
(9.) Prom i7T. of round timber take 1720 solid inches. 

Ans. 16T. 39ft.' 8 s. in. 
(10. J A grocer bought 5hhd. of molasses, and sold Ihhd. 
25gal. ; hqw iiiuch had he then on hand ? 

>- -. Ans. 3hhd. 38gal. 

(11.) Suppose a father^ age is 45yr. 6mo. 3wk. 5da., 
and his son's 22yr. 9mo. Iwk. 6da. ; how. much does the 
father^s age exceed the son's ? ■' .- * 

•, . ■ Ans. ?Syr. 9mo. Iwk: 6da. 

(12.) The.moonis 5S. 18° 14' 17^^ east of the sun, ajid 
Jupiter 12S. 28° 43' 45'' ; how far:-are the moon and jupiter 
apart ^? Ans. 78; 10° 29'. 28^ 

(13.) Strppose 315 cords 68ft.. of wood be taken from a 
pile containing 1000 cords; ; how many cords will be left? 
' . .^ . AnSr 684 cords 60 feet. 

(14.) A merchant bought 500yd. 2ha..of broadcFoth, and 
sold 412yd. 2qr. ; how*muchJhad he left ? 

Ans. 87yd. 2qr. 2na. 
(15.) Frojn a pipe of wine a merchant sold to one man, 
31gal. 2qt.; to another^ 5gaL; and to a third, 3gal..l^t. Ipt,; 
bow much remain's, of the pipe ? 

, Ans."86gaL Ipt. 

§118. .1. Ca^e. XL To divide a denominate fretction 
iy a simple rmpiber. 

■•I 

. -■ ^ . • . 

Ru^iE. i. Write the divisor arid the dividend as in divi- 
sionvof'-whole numbers. - > 

n. Begin at the left or highest denomination ef the divi- 
dend, divide it by the divisor, and write the result in the 
quotient. . ' 

III. J£ there be a remainder aiter .the first division, 
change it to the next lower- denomination (§ 104.); add to. 
it that lower denomination in the dividend; divide the sum 
by the divisor } a4id write the result, which is of that lower 
denomination, one place to. the right of the niimber in the 
quotient already found. ' 

IV.. ftocefed in the same manner through all the de- 



ISO DSNOMIITATE FRAOTIOlfB, 

nominations to the lowest ; and the whole quotient thus ob- 
tained will be the result required. . ^ 

2, nittstration, 

* 

£ s. d, 
9)120 16 6 

* * * * 

■ • . 13. 8 v6 . ' 

(1.) Here, we divide the £120 by 9 and obtain the quo- 
tient £1.3, and a refnainder £3. ' \ • 

(2,) We then ehange the £3 to shillings, to which we 
add the 16s, in the dividend, and* divide the sum 768. by. 9, 
and obtain the quotient 8s. , and a remainder 4s. 

(3.) ^We.theii eh'ange the 4s. to pence, to which we add 
the 6d-jn the dividend, andidivide the sum S4d. by 9, and 
obtain the quotient 6d. ^^ 

(4.) Thus .we have the entire result, £iZ Ss; 6d» 

3. Explaiiation. In this division there, is no principle 
involved with which the pupil ha» not alres^dy b^en made 
familiar. - ■ ._ . ; 

4- if the number is larger than twelve, long division 
may be employed ; or if the divisor be a, composite num- 
ber, the division by it. may be as in simple numbers 
(§42.1). .. ._ ^ 

y • 

• ■'■ . V 

. 6. Exdfnples. 

■■- (l.)tf 'it takes 2700yd. of broadcloth- to clothe a re^- 
ment of 800 men, what quantity will each man require ? 

Ans» 3yd. Iqr. 2na. 
(2.)^Supp<)se a poor map: labors a month for Icwt. Iqr. 
81b. 13oz. of pork ; how much does he receive eafch day, on 
an average, allowing 26 days to.each month? 

Ang, Srb. 12oz. 3.iVdr. 
(3.) If a hogshead of wine cost £45 8s. 3d., what- is it 
worth a gallon ? - - . » . Ans. 1^ 5d. 

(4.) Bought 2 dozen silver spocMis^ which- weighed 71b'. 
iSoz. iSpwt. ; how much silver did each spoon contain ? 

Ans. 3oz 15pwt^ 13gr^ 
^5.) Suppose 37.barrels of equal size contain 98bu. 3pk. 
2qt. of wiieat ; what quantity is in each barrel ? ^ 

,. Ans. 2bu. 2pk. 5Hqt. 
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' (6.) Suppose a steamboat, in making 121, trips from 
Albany to New-Yorki^occrupies 48da. 17hr. 40min-; what 
will be the average time in which' she makes one trip ? 

Aus. 9hr. 40min. 
(7.) Eleven meja own equal sharea of 36hhd. 42gal.2qt. 
of wirie ;. what is each man's share ? . - ' - '■ ' 

: , , . Ans. 3hhd. 21gal. l/igi* 
(8.) If 259a. Isqjr- r. lOaq. rd. of kind bfe divided into 
18 eqlial lots, ho wtiauclr land. will- becontained in a jot ? • 

Ans; MAvlsq.r, 25sq. rd. 
(9.) Bought 17cwt. 3qr. 191b. 9£vsugar, and sold out i 
of it ;* ho\\r npiuch remains- unsold ? - . 

/ - Ans. llcwt. 3qr. 221b. 

(10.) Seven men bought I6hhd. 24gal. 3qt. of wine, for 
which they paid^£45 18s. 6d.^ each man paying the same 
money and consequently entitled to an equal share of win^. 
What was each- man's share, and how much money did Jie 
pay ? :^s. His share was 2Jjhd. 21gal. 27qt. - 

He paid £6 lis. 2d. 2^qi:* 
(11.*). If 16 men cut 33- cords^ 69ft. of wood in 2 days, 
what-<iid* each man cut per 4^y. . Aiis. 1 cord 86-i^ftj^ 



§ 119f" 1.. The principles of detibminate numbj^rs, limit- 
ing their* multiplication to those expressing in a certain 
maimer certain kinds of .quantity (§ 114.), tippiy with still 
greater force to their division. . 

2. It is totally in^bssible thkt denominations of mon6y, 
or of money and weight, &c., fehould fete divided thp one 
by the other, and a quotient bd^obtained in the same denom- 
inations. 

3. All that can be desired by a divi$ion of such quanti- 
ties is to ascertain how many, times one denomination or 
cldBs of denominations,, may be contained in- others of the 
same kind.> And. the result can be obtained not by their 
direct division, but by their being first changed td the low- 
est denomination given^ and then treated as simple or ab- 
stract niimbers.; and the quotient as such a number would 
then show the jrelation of one to the other, and that only. 

4. Of, the denominate fractions maybe changed to dec- 
imals of the highest denomination; and by their division 
the same result be obtanied as by the other method. 
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^- 5. But in the case of Uneal dimensions, which produce 
by their jGurst multiplication superficial magnitudes, and by 
a second solids, as both objects really exist in natmre, the 
division of one such denominate fraction by sgaother ex- 
pressing lineal dimension is. possible ; and a quotient iiiay 
be obtained in the given denominations. . • 

6. The process, however, is too complicated for practi- 
cal use ; a better tnethod therefore, to execute such a divi- 
ision, is to Change both dividend and divisor to the lowest 
denomination contained in either,, and then divide; as is 
done m Case^V., changing adenominate to a vulgar frac- 
tion; or change both- to decimals -(§ 109. 1) -an4 then 
divide. * - s ' / 

7. Exercises under these remarks' .and applications of 
the principle's, -can be supplied by^-the teacher. 

§120. 1-. Casi^^ISS^,: To multiply a denominate fr action 
by tbe same expressing f Taxational parts of the whole ; 
Or^ to. per form the operations of Practiee. 

' . . ' ' ' ' ' . - .;'.'./ 

Rule. I. Multiply first by. the highest. number oil unit 
in- the multiplier. 

11. Then distribute the lower or fractional parts of the 
multiplier mXO such as: are most - easily taken ; .take the 
parjtc^ of' th€j tnuitiplicfi^nd which are indicated by them ; 
and write . the ^elsults under the corresponding denomina- 
tions of the first product. - ... 

'in. The sum of the parts^ and of the first product will 
be the result requited. - * 

2. Illustration* .What will 6cwt. 3qr. 141b. of sugar 

cost, at £3_15s. 6d. per cwt. t ^ 

' • . - * , ■ ■■ 

3qr.=i+i^cwt. . £. s. d. 

• 141b.?=|cwt. 3 15 6 

6 ; 



2S 13 . 0=6cwt. 

r 17 9=J " 

18 10 2=icWt. 

r 9 6 l=f <* 

£2^ 19 • 3 
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. (li) Hete we first multiply the ^3 15s. 6d.— the price 
pet cwt- — ^by 6, the highest number, or units in the multi- 
plier ; as by case VIII. 

(2i) We then resdlve the 3qr. iiito the fractions of the de- 
nommation abovjg, i and J ; gjid take the parts of the mul- 
tiplicand denoted by them, and write them'under the cor- 
responding denominations of the first product. 
' (3.^ Next*We change the 141b. to a fraction-of the^highest 
dehomination, Jcwt., and take the part of the multiplicand 
dehoted by it*, 

(4.) 'Having now miiltiplieci^-by each part of thi^ multi- 
plier, (for it will be seen that the taking of parts of the multi- 
plicand is the multiplication of a fraction by a fraction 
(§ 77. 1)), we add the parts and the first prodiict together | 
and obtaih the result required, £25 19s; 3qr. 

: Si» EicpianaMon* The. exposition of the eharacter of 
this multiplication alreajdy given (§ ll4. 9), renders expla- 
nation almost unnecessary. ' . . /.. 

4. -It is- prcJpeir, iiQwever j here, to retnind the pupil that 
in- the firiit multipli^j^atiqn, that by the highest number or 
units of the multipHei', that number ^s regarded as ja simple 
or abstract number ; and that thus a ratfondl product is 
obtained, and that it could b^ so in no other way; — ^the 
absurdity of saying, 6cwti times £ZX5k. 6d., for instance, 
is ojjvious.' ' " '- 

5., The multiplication by.the lower parts'" of the multi?. 
plier, Jias already been^ stated to be simply the multipUca- 
tipft of a fractioh by a fraction (§120. (4) )* . This is appa- 
rent from the priAciplcof tbfs multiplication, which re^irds 
&U theMower denominations in either of the given numbers, 
as fractional parts of the whole, or highest denomination 
(§114. &> - ' 

6. "i^'br the distribution of the fractional p^rts of the 
multiplier into ' those most convenient, and modt ea^Uy 
taken, no special directions can be given ; it must be left 
to the intelligence and dexterity of the pupil. 

7. The great object is, in all cases, to obtsun the requir- 
ed result ^'.the most concise maimer* The pupil there- 
fore should task his powers to obtain this- unaided. 

8. He will often find Aat when a part of the whole is 
wajited,'and he afready has a part from which the part 

20 
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wanted majr easify be taken, that it \^I1 be expedient fo 
take a part of that part jbr the required part of the whole 
(§64. 5.). 

_ 9. But, we say again, a choice of methods must be left 
to the pupil; and as he can acqmre facility and accuracy in 
UQ class 9f ai'ith.metical oper^ions, without mueh exercise, 
so is this especially true here. - - ' - - ' 

10.' Apotber and better method of solving all questions 
of the character here ^involved, will be presented in Part 
IV. Yet it is well for the pupil to be acquainted with 
these operations, that he ms^y^in a givea^ instance,Mnake 
his own choice. 

4 

11. Examples. ' " ' . 

(1.) Wha.t wiH be the cost, of §5bu.^ 3pk.. 54t. bf whieat 
at 10s; 2d. 3qr. per bughel ? Ans ^28 lis. lOd Ifiqr. 

(2.) What will 5yd.' 3qr. 2na. of broadcloth cost at £2 
36. 8d. per yard ? Ans- £12 16s. 64. ?qr. 

(3.) What is'the value of 5cwt. 3qr. ^41b. df- sugar at 
£2 '48. 6d. per cwt ?: An&. £13 Is. &4. Iqr. 

(4»> What is the. value 7cwt. 3qr. 12lb. of tobacco at £5 
78. 8d, per cwt ? • Ans. £42 5s. ll?d. 

(50 What is the value of 37T. 14cwt:^ 2qrs. 141b. of 
hemp at £89 6s. 8d. per ton-? Ans. £3370 ISs, 2a. 

(6.) What will57cwt. 3qr; Sib: of cprdage cost at £3 
17s. 9d. per cwt ? Ans. £223 16s. 2cl. 

(7.) What win 27T. l^wt. 2qr. 18Ib, of iron cost -at 
£90 10s. per ton ?' Ans. £2580 Os. 5d+. 

. (8.) What will 25A. 2sq. r. 25sq. rd. of land cost at $29 
per acre ? ^ Aus^ $744,03H- . 

(9.) What will 121yd. 2qr. of broadcloth cost at. $0,71 
pery^u-d? Ans. $86,265. 

(10.) What wiU 131b. 10oz.l2pwt.16gr. of silver cost 
at: £4 7s. 6d. per pound ? • ^ Ans. £60 14s. 11 Jd. 

(11.) What will 241b. of tallow cost at $11,91 per cwt.? 

Ans. $2,552+. 

(12,) What will Icwt. 3qr. 141b. of raisins epst at £8. 
Us.. 8d. per cwt ? Ans^ £4 168. lOd. 2qr. 

(is.) What will Icwt. Iqr. 81b. of- sugar cost at^,66i 
per cwt r ' - ' • . - Ans. $11,42. 

(14.) What will 362i bushels pf Wheat. cost at $l,12i 
per bushel 2 Ans. $407,53. 
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(15.) What wiirSTigaL 6f brandycost at $1,25 per gal^ 
Ion? Ans. $34,37J. 

(16.) What will 60 bushels of apples cost at 16| cents 
per bushel ? . Ans. $10. 

(17.) What will 75^ bushels of potatoes cost at $0,33 J 
per bushel? _ Ans. $25,16 f. 

il8.) What will 46|lbT butter cost at 12^- cents per lb.? 

, - . Ans. $5,79f . 

(19.) What will Igal, 2qt; lpt>. of wine cost at *$3-62i, 
pBT gallon? - ^ . ^ Ans. $5,89. 

(20.) What will tbu; 3pk* 6qt. of bean^cost at^l,12i 
per bushel ? Ans. $2,18. 

(21.) Wh^t will 29Jyd. calico c6stat$0;20 per yd.? 

Ans. $5,95. 
(22.) What wiir 27iyd. of silk cost at '$1,12^ per yd. ? 

Ans, $30,931 . 
(23.) What Will Icwt. 161b. 6f iron cost at $6,7^ per 
cwt.? ' Ans.' $7,71f. • 

(24.) What will 341b.^f Siigar 60st at $11,25 per cwt.? 

Alls. $2,41. 
(25.) What will 1000 quills cost at Jet. a piece? 

Ans. $5. 
(26.) The interest on a certain "sum for a year being 
$f7^60, what is it for 7nio. 20da.? Ans. $11,24^. 

§.121. 1. While the United States were colonies of 
Great Britain, their currency .was sterling. Each colony 
issued its own money in bilJs, the denominations to which 
were the pound, .«s the unit, with its subdivisions of shill- 
ingSj pence and farthings. Some time after the separation 
of the colonies from the mother dountl-y, their bills depre- 
ciated ; .and in different degrees, in the different colonies. 
Hence tirose an inequality in the value of the pound and 
its subdivisions in the different states. . 

2. When therefore, the Federal Currency was adopted 
in 1786, the pound and its subdivisions in the several states 
had.a different value in that cjirrency ; in some moreai^din 
others less. 

The fraction of a pound equalling a dollar, varied there- 
fore, accordingly. . 

3. The vahie of the pound and its subdivisions in all 
the new stMes, that is, in th4^ states added to the confeder- 
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acy since 1786, 19 the same as that* in Ne^-Yprk and 
^i0rth Carolina. 

I. In English or Sterling Money ; 
dEl=308.=240*. $l=48.-6d.^54d.-; Uietefpre, 

II. In Canada, Npva Scgjia, ^nd I^eiy-Brunswiek ; 

d£l=20s. $l=5s. ; therefore, . . • - . 

III. In New-Engjand,. Vir^nia, Kentucky, fund T^en- 
nessee ; 

iGl=20s. $1==64.; therefore,; ' 

• ■ . ■ ^ ■' - " ^ • ■ • •- 

.■ »■ 

IV. In New-Ybrk, North Carolina, and the new states ; 

dEl=20s. $1=t8s. ; therefore, 



V. In Pennsylvania, New- jersey; Delaware and Mary- 
land; . ' * / 

£l=20s.=?=24pd. $l==7sVed.=:90(i.; therefore, 

• * ^ 

VI. In South Carolina and'Georgia ; 

£l=aEfe.=24PcL $1— 4s. 8d.=r=56d.; therefore, 
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§123. 1. To ascertain the comparative' TrjaluB of the 
unit or pound in the Various currencies -with regard to 3ome 
fi^ed standard of ^timation, and to change the denomina- 
tions of on)e to those of another, areoperations very frequent* 
ly required.- 

§. The uniform standard of eistimation is the dollar, the 
unit in Pederal money. Its value, in part§ of a pound, in 
the different currencies, is "furnished 'in the tables; so is 
the value of the p6und in parts of the dollar. 

3. By tlxe aid of the tables then — which the pupil should 
in every case be r^jquired to form, for himself — and of the 
principles which they recognize, operations oh the fcurren-* 
cies are rendered comparatively clear and .simple. 

4. The three, cases which follow, embrace, all" that is 
necessary "for guidance in regard tor such operations gene- 
rally. 

§ 123. 1, Case XIII. To change peurids^ shillings^ "pence 
avd farthings^ inthe differ^ent currencies, to Federal Moiiey, 

BuL^. Change alt the lower denoniinations given to the 
decimsj of a pound (§109. 1) ; divide by that fraction of a 
pound which equals a dollar in. the required currency; and 
the quotient wUl be" the result. 

2. Illustration. Change £4 8s. 6d. English currency 
to Federal moaey. 



12)6, d« £i^r English naoney = 

— £4 8s. 6d, =^ £4,425 

20)8,5 s. £4,425H-;,r = $19,666+. 



£0,425s=8s. 6d. 

■ • 

(1.) Here we first change the lower denominations, the 
shillings and the pencd, to the decimc^ of a pound, which 
we annex to the pounds, and obtain £4,425. 

(2.) We then divide this result .by JV^ the fraction of a 
pound sterling, which equals a dollar, and we have $19, 
666+, the result required. 

3. Explanation. The principles involved in this op- 
eratipn are sin|.ply those of. changing a denominate to a 
decimal fraction (§ 109.) ; and of division by a fraction; 
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with all which, at this stage,* the pupil is supposed to be 
familiar.' . . 

4^ It is not necessary that Xhe lower denominations 
should be changed .to the decimal of a pound, as directed 
in the rule ; they may be changed to that denomipation 
and be in the form of* a vylgahr fraction (§ 108. 1)] but the 
former mode is shorter and more convenient, 

6. The divisor may be changed to a decimal, if preferied 
in that form. It will be well for the piipil to solve' the ex- 
amples in both ways. 

6. Examples,^ 

(1.) Change £45 15s, T^d. New^England ctirrericy to 
Federal moWey* Ans.^$i52,604+V 

(2.) Change £46S.108. 8d, -New-England currency to 
Federal money. Ans. $1545,111+. 

(3.) Change 3E35 19s. Virginia currency to Federal 
mojiey. - ' Ans. !|ll9333+. 

(4.) Change f345 10s. lld.'lqr. New-Hampshire cur- 
rency to Federal money. Ans. $1151,8239+. 

(5.) Change £214 10s. 7id. New- York currency to 
Federal money. * Ans. $336,328+. 

' (6.-) Change £304 lis. 5d. North Carolina currency to 
Federal money. Ans. $761,427+. 

(7.) Change £468 New- York currency to Federal mo- 
ney. _ • ' Ans. $1170. 

(8.) Change £105 14s. 3Jd. New- York currency to 
Federal money. . - . Ans. $264,289+. 

(9.) Change 17s. 9Jd. North Carolina currency to Fed- 
eral money. Ans. $2,2.§6+. 

(10.) Change £417 14s. 6d. Georgia currency to> Fed- 
eral money. Ans. $1790,25. 

(11. y Change £94 14s. 8d. South Carolina currency to 
Federal money. Ans. $405,998+ ; 

(12.) Change £160 Georgia currency to Federal mo- 
ney. •' Ans. $685,714. 

(13.)- Change £100 South Carolina currency to Fede- 
ral mpney. ' Ans. $428,571+. 

(14.) Change £41 17s. 9d. South Carolina currency to 
l<*edefal money. *: Ans. $179,514+. 

(16.) Change lis. 6d.. Geovgia currency^ to Federal 
money. Ans. $9,464+. ' 
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(16.) Change d£-140 10s. GTeorgia currency to Ffederal 
money. ^ ' . Ans. $602,142+. 

(17.). Change £245 New Jersey currency to Ft^deral 
money. Ans. $653,33^. 

(18.J Change d£36 lis. 8Jd. Pennsylvania currency to^ 
Federal money .- - Ans'. $97,561+. 

(19.) Cban^e £25 3s. 7d. Maryland currency to Federal 
money. ' ' Ans. $67,144+, 

(20.)' Change £100 Delatv^are currency to Federal m6^ 
ney. ^: Ans. $266,66+. 

(21.) Change £99 7s, 6Jd.. Delaware ciflrrency to Federal 
money. " . -^ ' ' Ans. $265,005+. - 

(22.) Change £125 "Ss. MarJ^land currency to Federal 
money, . ^ Ans.^ $334^40. 

(23.) Change £1 2s. 6d. Canada currency to l^ederal 
money. . > " Ans. $4,50. 

(S4.) Change £241 18s. 9d. Nova' Scotia currency to 
Federal money. Ans\ $967,75. 

t25.) Change £528 iTs. 8d. Nov^ Scotia currency to 
Federal nioney. Ans* $2115,53+. 

(26.) Change £?24 l9sr New-Brunswick currency to 
Federal money. . Ans. $899,80. 

(27.) Change -£50 English money to Federal money. 
^ ■ ' " -Ans. $222,22+. 

(28.) Change. £36 10s. 9d. English 'money to F^deiral 
money. Ans. $162,33^; 

(29.) Change £1003 iOs\ English money to Federal 
money.' ' . . Ans. $4460. 

(30.) Change £20 18s. 5fd. New-England currency to 
Federal money w - Ans. $69,746+. 

(31.) Change £240 New- Jersey currency to Federal 
money. . Ans. $640. 

(32.) Change £58 13s, O^d. Canada currency to Fede* 
ral money. - Ans. $234,70+. 

^124; 1. Case XIV. To change Federal Mmiey t6 
pounds, shillings, pence And fctrthing^y in the differ ml cnr^ 
rencies. 

RuLfi. Multiply the given number by the fraction of a 
pound which equals a dollar in the required .currentsy, and 
the product will be the result.. 
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3. Mlusiration. Change $84^ to Sterling money. 

- £f^ Steriing money equala a dollar." . 

$84xA=^W=^^18 18s. * 

Here we multiply the given number $84, by VV? the 
fraction c^ ^ pound sterling which lequals a dollar, and 
we obtain £y/, which equals £18 18s. (§ 110. 1), the re- 
quired result. • , . 

.3. Explanation^ The operations in this case are the 
multiplication of a whole number by a fraction (§^^6. 1); 
and me changing a vulgar.to a denominate fraction (§ 110. 
1);' the principles of which do not require repetition hete. 

4. The multiplier may be changed to a decimal, before 
the multiplication, if preferred. 

5. Examples, 

(1.) Change #629 to New- York currency. 

Ans, £261 i2s. 
(2.) Change $152,60 to New England currency. 

. . Ans. £45 15s. 7,2d: 

(3.) Change $65,36 to South Carolina currency. 

^ - Ans^ £15 5s. 

(,4.) Change $110,511 to New Jersey currency. 

' .. Ans. £41 8s. 9 jd. 

(5.) Change $36,11 to JMorth Carolina currency.^ 

Ans. £14 8s. lOfd. 
(6.) Change' $196' to Kentucky currency. 

Ans. £58 16sv 
(7*) Change $690,45 to Georgia cuilrency. v 

AlUs. £161 2s 1 2d. 
(8.) Change $2907,66 to Noya Scotia' currency, ^ * 

' Ans. £726 17s. 9id. 

(9.) Change $315,44 to Maryland currency. 

Ans. £118 5p. ^id. 
(10.) Change $75 to English money. 

Ans. ^16 17s. 6d. 
(11.) Change $2114,50 to Canada currency. 

. ., - Aiis. £528-128. 6d. 

.(12.) Change $425,07 to Virginia currency. - 

Ans; £127 10s. 5d. 
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(13.) Change $575 to English money. ' 

^ „ _ Ans.'"£129 7s. 6d. 

(14.) Change $75,965 to South Carolina currency. 

^ Ans. £17 14s. 6d. 

(154 Change ^153,62 to New England currency. 

Ans. £45 15s. 3^d. 
(l6.) Change $67,144 to Pennsylvgjiiia currency. 

Ans. £25 ais. 6 Jd. 
(17;) Change $311,75 to New Brunswick currency; 

Ans; £77 18^;9d. 
(18.) Change .$918,50 to EngUsh money. 

. Ans^. £206 138. Sd. 

• (19*) Change $45 to Virginia currency. 

- Ans. £13 10s. 

(20.) Change $741 to Nova Scotia eiirrencyr 

Ans. £l85-5s. 
(21,) Change $361,10 10 Delaware currency. 

Ans. £135 8s. 3d. 
(22J Chstnge $198,67 to New-Yojrk currency. 

Ans. £79 9s.. 4id. 

^ 125. 1', Case XV. To chdnge the denominations of 
pounds^ shillings^ pence and farthings^ of brie currency to 
those of another i \ 

• Rule. L Make the Value of a dollar, in denominations 
of the given curtency, the denominator to a fraction of 
which* the value of a- dollar, in denominations of the re- 
quired .currency, is the numerator* 

II. Multiply the given denominati6ns' by thp fraction 
thus olJtained, and the product will express their value in 
the currency required. * 

• 

2 niustralions^ (1*) Change £8 7a. 5d< New-Kngland 
currency to that, of New- York. 

$l=8s.,N. Y. currency; 
$l==6s. N. B. currency. 
Therefore, the multiplying fraction 

is|=4=li. 

11 3 2 2} 
.21 



£ 


. 8. 
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8 


7 


5x1 i 


2 


Id 


9 2f 
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(2.) Change £.11 3s. 2d. .2§qr. New:York currency to 
that of New-England. 

$l=6s. N>. E. £ - &. d. qr. 

$l=8s. N. Y. 11 3 2 2§X| 



Therefore^ the fraction to - — ^-^-^-' ^. : — ^— 

multiply by is f=?. 33 9. 8 



8 7 5 . - 

(3.) ChEttige £3 4s. 7d. New-Jersey currency to that of 
Georgia. . . . ' . , > - . 

$l=4s. 8d.=56d, Georgia. £ s. d. 

$l=7s. 6d.=90d. N. J/ 3 4 7xH 

Therefore, the fraction to multiply — • — 

by is ff=f*. - . • 90 : 8 '4. 

^2. 9 2f 

3. Explanation. /The principle of this ' operation is 
simple. The only matter connected with it irequiring ex- 
planation is that of .the fractional multiplier'. This is ex- 
pressive of the value relatively of any unit that may be 
taken in the tw^o .currencies sp^cififed; ofth<p poundj lb<6 
shillings or the penny. We use it as expressing the relsi'* 
tion between pounds ; and by means t>f this relation are 
able- most concisely to perform all operations ;Under 'the 
Case. . ^ 

4. In' the illustrations above, we seje first that the pound 
New-England is equa! to 1^ pound New- York; second, 
that the pound New-York is equal to f of a poimd New- 
England ; .arid, third, that the pgund New- Jersey is equal 
to ff of a pound Georgia; and, consequently, that the 
pound Georgia is equal to IJ} of a pound New- Jersey** 

5... Eocamples. • 

* ' * • • • • . 

(1.) Change £84 10s. 8d. New-Hampshire currency to 

that of New- Jersey. * Ans. j£105 13s.'4d. 

(21) Change £120 8s. 3d. Connecticut currency to that 

of New-York. ^ Ans. £160 lis, 

..(3.) Change £120 10s. Massachusetts currency to' that 

of Georgia. " Ans. £93 14s. S^d. 
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(4.) Chlange- £410 18^. lid. Rhode Island currency to 
that of NbVa Scotia. Ails. £342 9s. Id. 

(5.) Change £524 l8s. 4d.' Virginia currency to sterling 
money. Ans. £393 ,6s. 3d. 

"" (6.) Change £214 9s. 2d. New-Jersey currency to that 
of Virginia.'. Ans. £171 lis. 4d. 

(7.) Change £100 New- Jersey currency t(> that of New- 
Ydrk. ' ^ -Ans. £106 l^s: 4d. 

(&.) ^Change £100 Delaware currency to "Sterling mo- 
ney. . " Ans. £60; 

(9.) Chaitge £116 JOs. New- York currency to that of 
New-England. • - ..Ans. .£87 7s. 'fid. 

CIO.) Change £112 7s. Sd^ijreorgia Currency to th^-t^'of 
New-England. — Ans. £144 9s. 3f d. 

^11.) Chiange £100 Canada currency to that of'New^- 
England. / Ans. £120'. 

- (12.) Change £116 14s. 9d. sterling' money to that of 
New-England. Ans. £115 i3s. 

(13. ) Change £104 10s." Canada currency -to . that . of 
Ne\y-York. , ' Ans. £167 4s. . 

-- (14.) Change • £100 Nfova Scotia currency to that of 
New-Jersey. ' Ans.' £150. 

(15.) Change £200 New- Jersey currency to that of 
Georgia. Ans, £124 8s. lOd. 2f qr. 

(16.) Change £ 150* New- JcBsey currency to English 
money. , . * Ans. £90. 

(1*?.) Change £200 New- York currency to that of New- 
Jersey. . • Ans. £187 10s. 

(18.) Change £150 New- York currencylo thtit of Geor- 
gia. . . A'ns. £87 10s. 

(19.) Change £125. 19s. 7d. New- York currency to 
English money. « Ans. £75 17s. 8d. 3jqr. 

(20.) Change £214 l6s- 8d. New- York currency to that 
ofCanSida. ' ^ . Ans. £134 5s. 5d« 

(21.) Change i£88 2s. 3d. Georgia currency to that of 
Ne^v-England. Ans. £113 5g. 9d. 

(22^ Change £100 gouth Carolina currency to thalt of 
New Jersey. Ans. £160 14s. 3|. 

(23.) Change £170 8s. 4d. Georgia currency to that of 
NeV-York. ' _ Ans. £297 2s. lO^d, 

(24.) Change £363 Is. 4d. South Carolina ^currency tq 
English money; " Ans. £350 2s, - 
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(25.) Change £431*ds. 2d. Georgia currency to that of 
Canada. Ans. ^462 Is. 3d. 

(26.) Change £525 18s.-- 6d. English money to that. of 
New Englapd. Ans. £701 4s. 8d. 

(27.) Change £603 3s. 9d.' English money to, that ^af 
Delaware. Ans. £1005 6s. 6d. 

(28.)' Change. £352 Is. 8d. English money t^ thjit of 
New. York. ' Ans. £625 17s. 7id. 

(29.) PhVnge £100 -iplngliah money to that of South 
Carolina.. ^ Ans. £103 14s. Ofd. 

(30.) Change £423 ISs. 9d. English money tq- that of 
Canada. Ans. £471 Os, lOd. 

(31.) Change £1456 5s. lOd. Canada money to that of 
New England. Ans. £1747 lis. 

(32.) Change £232 3fir. Sd. Canada, currency to thai of 
New- York, Ans. £371 ?s. iPfd. 

(33.) Change £333 Qs. 8d. Canada currency to that of 
New J|Brsey. Ans. £5p0 4s. 6d. 

(Q4.) Change .£!t53Q 16s. 3d. Canada currency to. that of 
Georgia. * Ans. £1428 15s, IJd. 

. ^(35.) Change £98S4 lOs. lOd. Canada currency to Eng- 
lish money. Ans. £885i Is, 9d. 



(36.) Troy, Jan. 5, 1841. 

Mr: J. R.- Smith,. , ^ 

Bought of .James Fisher : 

8 pair of Worsted Hose,- at 4s. 6d. ^4,50 

6 pair of Thread do., - " 3 .6 . 2,625 

3 yde of Cassimer, > 12 - 4,50 
6 yd. of Muslin, "16. " 142& 

4 Shawls, " " 22 ^ lljt)0 
a gross Gilt Buttons^ "18 6 4,625 

25 yd. of Irish Linen, "10 31,25 

2 pieces of Blue Shalloon, " 57 6 - 14,375 

28*i yd. of Calico, "2 4' ^ 8,3125 



Received Payment. 

James Fisher. 



$82,3125 
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^126, jm&cellaneotcs Examples, 

(-1.) How many seconds in 8S. 12° 14' 26"? 

Ans. 908066". - 

(2.) How many inches from Montpelier to Burlington, 
it being 38 miles? ^ Ans. 2407680in. ' 

(3;) Sold a piece of clotli containing 8 yards/at £2 .14s. 
a yard; 'and another piece containiiig 12 yards, at £1 i3s. 
4d. a yard; what is the amount of the whole? 

Ans; £41 12s. 

(4.) A farmer has 3 farms: the first contains 125 A. 
3 sq. r.; the second, 200 A. 2 sq. r. 18 sq. rd.; the third, 
175 A. lOsq.rd. He iijtencis to divide these faring equal- 
ly between! his two sons; what will be the share of each 
son ? Anfe* 250 A. 2 scf. r. 34 sq. rd. 

(5.) There are 7 chests of ^drawers; imeach chest there 
are 18 drawers; and iu each drawer there are 6 divisions; 
in each division there are £16 6s. 8d . ; how much money 
is there in. the whole? Ans. £12348. 

(6.) Whjat is the difference between- f' of £1 and f of a 
shilling? . '* Ans. 3s. Id. l^qr. 

(7,).^ person at his delath left landed estate to the 
amount of £2000, and piersonaL property to the ampuqt of 
£2803 17s. 4d. He directed, thjat his wid'oW should re-? 
ceive orip eighth of the whole, and that tha residue should 
be equally divided among his four children. What wag 
the widoWyS and' each ch3d's portion? 

' . J . Widow's portion £600 9s.; 8d. 

Ans. I jj^^j^ ^j^.^^,g portion £1050 16s. lid, 

.(8.) A .man traveled 28f miles the first day, 33yVnailes 
the second day, and 295V niiles the third day ; how far did 
he travel in all ? - An?. 90m. 4fur, 15rd. 3ft. li^in. 
(9.) What part of a barrel is i of 5J of 6J of a pint ? 

Ans. iVirbar. 
. (10.) Tf a steamboat in crossing the Atlantic goes 211m, 
4fur. 32rd. in a day ; how far wiU she go in. 15- days ? 

Ans. 3174m. 
(11.) If a vessel sail 25° 42' 40" in 10 days how far will 
.she sail in one day ? ^ Ans. 2° 34' 16\ . 

{t2.) How many miles are yV of 7 miles, multiplied by || 
of 87fV? . ' • ^i^s. 403}m. 

(13.) What part of 3 pence is ? of 2 pen6e. Ans.'^. 
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(14.) Change ,0098 of a ton to'a denominate fraction. 

^ A'ns. 211b. 15oz. 3,712dr. 

' 4i 

(15.) One man bought } of -4cwt. of iron, another i of 

6i , 4i 

K7Cwt. ; how ynuch more did one buy tfcan the other.. 
^ • ; Ans. Srtlidr. 

(16.) Change jiff of a- tun to the fraction of a quart. 

* Ans. Jqt. 



(17.) - Boston, Jan. 9, 1840. 

Mr. Allen Blake, 

Bought of John WillIaM^j. 

S. brass Fire* Sets, ' at 57s, $ , 

2 do'z. Looking Glasses, "25 6d. * 
' i doz. Shovels, '' 60 

i doz. Cotton Cards, "86 

- 4 doz. Butt Hinges, • "6 

3 pair Steelyards, "9 

18 setts Knives and Forks, "46- - 

3 ><1cut saws, - "42 



Received Payment. 

John Williams. 



$78,50 



(18.) , ' Philadelphia, Jun^ 4, 1840. 

Mr. John Palmer, . ^ 

. Bought of James Watson : 

181b. Coffee, at Is^ 6di ~ - . . " 

14 lb. Salmon, "6 

12 lb. Sugar, "9 

121b. Black Tea, ."5. 

6 lb. Souchong do., "4 4 

4 gal. Molasses, "46 

3 bar. Cider, " " 20 

9 lb. Buckwheat, "4 --^ 

. ' $28;oo 

Received Payment. 

James Watson, ' * 
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(19.) A brewer disposed of the following quantities of 
ale: 47bar. 28gal. 3g^t.; 123bar. 12gal. 2qt.; .17bar, 19 
gal. 3qt. ; 45bar. llgal. Iqt. Ipt. What was the, amount 
disposed.of ? Ans. 334bar. Ogal. Iqt. Ipt. 

(20.) Change 2ft. 6ijn. to a decim^Ll of. a yard. 

J . Ans. ,8333+yd. 

(2L) Change ^. of a cwt. to a denominate fraction. 

Ans. 3qr. 31b. loz. 12jdr. 

(22.) .What is the freight of a bale containing 65ft. 9in., 
at $lff per ton of 40ft., or $a,37i per foot? 

Ans. $24,65+. 

(23.) The ChinesjB wall is said to be 1200 miles in 
length, averaging 18 feet high, and ds many thick; how 
many solid fathoms does it contain ? 

Ans. 9504000 fathoms. 

(24.} How mariy trees '4ft. apart every way, may grow 
in ^ nursery of 1 acre of ground •? Ans.' 2722 trees. 

(25.) Suppose a steamboat, at $110,75 per share, cost 
$25472,5a, and that ^%% of it said for $5725. Was there 
a gain or loss by Ihe sale ? Ans. $1141,50 loss, 

(26.) A pile of wood 84ft. 6iii. long, 22ft. '7in, high, and 
23ft. lOin, widci is sold at $3,26 per cord; what is. the 
amount? ' Ans. $1158,339+. 

(27.) Required the cost of a lot of land 62ft. Hfin. loiig 
and 27ft. 3iin. wide, at $1,80 per square foot ? 

;, Ans. $3093,851+. - 

(28.)»How many yard^ of carpet, jca'rd wide, will covet 
a floor *25 feet long and l^^feet wide. Ans. 50 yards. 

(29.) There is a yard 58ft. 6iii. in length, and 54ft. 9in. 
ii> breadth. How many dollars will it cost to pave it, at 
5d. Ne^-York currency, per square yard ? 

* . , Ans. $18,488+. 

(30.). Change £63 15s. NeWf:England currency to Fed- 
eral money. , " . . Ans. 212,50." 

(31.) Whsitwill 7cwt. 191b< of tallow cost at £3 1j6s. 
per cwt.? Ans. £27 4s. lOd. 2qr. 

(32.) What is the difference between ,41 of a day, and 
,16 <;^f an hour ? Ans.*9hr. 40min. 48sec. 

(33.). What is the sum of ,17 of a lb. troy, and ,84 of an 
ounce ? ' . Ans. 2oz. 17pwt. 14,4gr. 

(34.) Change ^ of a lb» troy to the fraction of an ounce 

Ans. 'J oz» 
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(35.) Divide 371bu, Ipk. of wheat Equally ampng 270 
men ; what will each receive ? Ans. Ibu. Ipk. 4qt. 

(36.) A' man has to travel 75 miles; he walks the first 
day"20m.-3fur;; the second, 18m. 5fur. 20rd.; the third, 
23m. 7fur.'30rd.; how much of his jourhey renjains every 
Evening? ( First evening, 54m. 5fur. 

Ans. \ Second evening, 35m. 7fur. 2O1A4 
Third evening, 11m. 7fur..30rd* 



4 127. The operations which have thu» far been pre- 
sented and required, must have so famili&rized Ihe pupil 
with the combination and decomposition of number^ ; have 
so acquainted him with the two great principles by^hich 
all operations in number^ are effected, diminution and in- 
crease ; and have induced such a- degree pf mental disci- 
pline and such an ijivigoration of the powers of analysis as 
to prepare him for higher combinations and less simple de- 
ductions. 

If this be not so, a review from this point is earnestly 
recommended. ' And, in making it, let the 'pupil realize 
distinctly that J)ut two principles ' are involved in alL the 
operations required of him ; that of increase, in Addition 
and Multiplication ; that of diminution*, in Bub traction and 
Division. ^ ' - ' 

We first have these connected with simple numbers ; 
then with simple fractions.; and lastly, with denominate 
numbers, that is, representatives of specific quantity. No 
other principle's are applied in all the variety of Cases, and 
Rules, and pages, which haVe thus far been presented, or 
which are ever devoted to the subject of Arithnietic. 

This idea realized as it may and should be, will ren- 
der the mind clear as to the past, and prepare it for higher 
reflections' soon to be presented. - 

The principles of increase and diminution then, ^re 
emphiatically the principles — the mode" of application atone 
affords variety. 

With these remarks, we pass on to higher reflectiotig on 
quantity as expressed by numbers; and by analysis, to 
make an application of the principles,~in one mode, suffi- 
cient for all practical questions properly connected with 
this subject.* 
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§ 128. 1. Ratio is the quotient which arises from the 
division of one number or quantity By another of the same 
kind ; a(id expresses the relation of one to the other. 

2» It is obtained .by comparison of the two numbers or 
quantities ;, that with which the comparison is made form* 
ing the numerator of a fraction, of which- that compared 
forms the denominator; or, -iiv terms of division, that with 
which the comparison is made, forming the dividend, that 
compared, the divisor. -Thus, the ratio of 5 to 15— often 
noted 5 : 15 — is obtained by comparing 5 with 15, by 
making 15 the numerator or dividend, and 5 the denomi- 
nator or divisor^ y=3> the ratio. 

3. The two numbers used in a compariscTn, when named 
together, are called terms ; when- spoken of separately, the 
former of the two, that compared, is called the jdntecedentj 
the other the consequent. 

4' Simple or abstract numbers, or numbers expressing 
quantity simply without reference to any other, are com- 
pared without difficulty ; it being usually obvious which is 
properly antecedent, and which consequent Thus, the an- 
swer to the question, what is the* relation o? 6 to 8 ? is ev- 
idently |=l| ; 6 beingthe number cO^mpared, 8 that with 
which it is compared. Or, that to the question, what is 
the relation of a piece of cloth, in which there are 18 yards, 
to another, in which there ajre 36 yards ? ' The relation or 
ratio of the former to the latter being obviously f |=2. 
Or, that to the question^ what is the ratio of $8 to #66 ? is 
evidently V=7. 

5. But the comparison of other numbers or quantities 
requires more reflection. Its use, in such cases, being not to 

22 
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obtain the ratio simply as a ratio, but by it as a means to 
attain a further result-— a final answer to a proposed ques- 
tion — a clear and«listinct analysis of the question is neces- 
sary, that its true order may be determined. 

6. In questions of this kind, two numbers or quantities 
which are of the same kind or character, are taken for the 
comparison (§ 128. 1). Their Order of arrangement is de- 
termined by that number in the question, which is like 
the final answer desired. The comparison is made with 
reference to that number. 

7. If the answer should be greater than the number in 
the question of the same denomination with it, it is plain 
that the larger of the two numbers compared wooald be the 
dividend, to furhish the larger quotient;: if th^ desffed 
answer should be less than the number r^ferre4 tQ, tbe 
smaller of the two numbers compared would be th^e cjiyi- 
dendj^ to furnish the smaller quotient (^ 48. 4.). 

8v Comparison in all cases express^ the rajtio between 
the terms compared ; and united to tb^ number embrace 
in the questioA, the character of which forms the subject of 
the demand, and^ which is like the desired an8w;er, indi^atesi^ 
the answer in the form of a compound fraction. 

Thtis^if.a piece of clath- containing 13 yards wbs sold 
for $130, what would be the price of a piece of th^ same 
cloth containing 1*8 yards ? - 

The two numbers which are of the same kind in thjs 
question, therefore the two for comparison (^ 128. 1), are 
13 and 18 ; the other number in the question, that like the 
answer sought, is $130. Now, to determine how the com- 
parison should be made between the 13 and 18, whether 
the smaller or the greater should be the dividend, we re^ 
gard the condition of the question a.nd the nature of tbe 
deipand. These show, in this case, that the final answer 
is to be cost iit dollars ; and that that answer is tabe greats 
er than the cost, or dollars embraced- in the question. 
For, it is plain that 18 yards must oost mpre than 13* 18 
therefore is the nhmber with-Which the Qomparison is made, 
and 13 that compared. The compariscm is therefore. ||, 
the lasger dividend giving the Utrger ratio, |f united 
with the cost in the question, gives the compound fraction 
II of $130, indicating the final answer, required.^ that is, 
that 18 yards will cost || of $130^ Or, l/i, the ratio of the 
two quantities, is the ratio of their respective cost, and 
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multiplied by the cost given in the question, must give the 
required cost jof the 18 yards. THus, 

10 

^^180 Ans. 

4 129. Many of the questions already presented are proper 
for this /node of solution; and it is proposed to substitute 
it for that of most of tho^e remaining properly belonging to 
Afithmetic. It is here introduced in the place usually as- 
signed to Proportions, which, with their, principles, are left 
to the sciences to which they belong. 

This is the mode of application of the two great princi- 
ples «f Arithmetic whicfc[ we have before referred to 
(4 127)^ Its' advantages will be apparent on^trial. 

- §, 130. 1. Case, To solve qttestions by ratio, 

» 

Rule. I. Draw a perpendicular line; and write the 
number embraced in the question which is like the an- 
swer sought at ks right. 

II. If the desired answer be greater than this number, 
write the greater of the two remaining numbers under it, 
and the othet at its left, on the left of the line. 
• III. Perform the operations thus indicated in the short- 
est mode practicable ; by canceling^ when it can be done ; 
and, when it cannot, by such, abbreviations as may be ap- 
plicable. 

3. niustrations* 

<1.) If 15 men can do a piece of work in 18 days, how 
long will it take 27 men to do the same ? • 

da.' 
1 IJ 2 

n It ^ 

10 days. 

In this illustration, we see at once from the question that 
the answer is to be days ; therefore, thiat 18, the number 
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in the question expressive of that kind of qaantity, is to be 
first written. This is done, and, over it, the sign or mark 
of days is placed, to prevent mistake as to the denomina- 
tion of the answer. ' 

15 and 27, terms which are alike, each expressing the 
same kiiid of quantity — men — ^remain for the compari- 
son. An analysis of the whole question Is then made ; 
from which it is apparent, tliat 27 men will do the work in 
less time thaii J5. Therefore, the final answer must be 
less than 18 days, the time in which the 15 men do the 
work. We require then the smaller ratio. This is ob- 
tained by writing the smaller of the two numbers for the 
dividend, and making of the other the divisor. The whole, 
as now written, indicates the answer to be J4 of IS. 

We thef^ cancel as far as possible, after which th^re re- 
maui on the right of the line 5 and 2, Which, multiplied to* 
gether, give the true result, 10 days, ■ - 

(2.) How many yards of matting, 2ft..6iii. wide, will 
cover B, jfloor that is 27ft. long and 20ft, wide ? 

yd. 1, 

n 9 

tt 4 
2ft: 6in. = 2ift. = Jft. 2 
1yd, = 3ft, $ 



72 jrarda. 

This illustration is a quc'stiOn in duodecimals properly, 
but is more conveniently solved in this mode, as is the 
great mass of questions of that class; so also are those of 
Practice. 

Yards in length is the matter to be obtained ; conse- 
quently yd. 1. is written at the top of the line, on the right, 
to designate the character of the answer. 

But twp nnmbers are embraced in the question, and of 
them the true order of comparison is apparent. 

The two dimensions of length arid breadth, multiplied' 
together, make up the surface which is to be covered 
(§ 114. 5.) ; and this is obviously the dividend. The mul- 
tiplication is indicated by writing one of those dimensions 
under the other. - 

2ft. 6in. is the divisor: this is changed to the fraction of 
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a foot ; .2ft. 6in.=r:2ift.=|ft. We then divide by^it, as in 
division of fractions (§ 82. !)>' by multiplying by the .deno- 
minator, and, for this purpose, vrriting it at the right of the 
line, and dividing by this numerator, by Writing it at the 
left. • . - 

By canceling, we dispose of the divisor entirely, and 
change the numbers in the dividend^ to be multiplied to- 
gether, to 2, 4, and d. Performing the multiplications, 
we obtain, as the final result, 72 yards. 

The result is obtained in yards by -dividing by 3, the 
number of feej; in a yard.- This 3 is written under the 6 
in the divisor, at the left of the line.- 

(3.) If I of a gallon of wine cost £f , what will | of a 
tun cost ?• , 

5 ^ 

2 

$ 42 

420=£140 






In this illustration, it is seen at once that the answer is to 
be cost in money. This is therefore designated by the 
sign, as before ; and d£f is first written. A» this is to be 
multiplied, the numerator is written at the right, and the 
denominator at ihe left of the line (§ 76* 1) ; and would be 
read, if necessary, five eighths. 

. By analysis, we see that | of a tun of wine must cost 
more than f of a gallon. |T. is therefore the dividend. 
It is written like £f , with the numerator at the right oi 
the line, and the denominator at its left. As the num- 
ber to be compared with it is in a lower denomination, 
gallons, it requires to be changed to the same, that the 
numbers compared may be of the same kind (§128. 1.). 
This is done by multiplication of it by^, the number of 
pipes in a tun, and by 126, the number of gallons in a pipe 
t§104. 1.6.8); 

The number compared, therefore the divisor, is f gal. 
Its denominator is written at the right, to multiply by/ and 
the numerator at the left, for a divisor (§ 82. 1). 
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Canceling as for as pos^ble, and performing, on the 
numbers whicli remain, the operations indicated, we have 
asthe final result 400 divided by 3, equaling £140. 

Attention, to this and the- preceding illustrations will 
show how vulgar fractions are in all cases, to be disposed, 
when they occur in either or all the numbers embraced in 
the question-. 

A reference to multiplication and division of fractions 
will sufficiently bring to mind all the principles involved 
in such operations. > * . 

(4.) If 3 yards of cloth may be bought for $12,75, how 
many yards may be bought fbr $102 ? 





yd. 


9 


3 


t%,n 


^0^,00 


/tt$ 


t00 


t$ 


408 


17 





17 



408s=24 yarcb. 



This illustration need not be detailed ; the answer re- 
quires to be yardsjL and greater than the number of that de- 
nomination in the question. Hence the analysis, indiciat- 
ing the filial result, gives VWV of 3, ' 

The decimal places are made equal on both sides of the 
line, that the numbers for the comparison may be of the 
same kind (§ 128. 1), and in accordance with the rule for di- 
vision of deciinals (§ 99. 1. Rule. III.J. 

In iall cases, the decimal places on both sides of the line 
should be made equal ; then they may be. treated as simple 
or abstract numbers. The ratio of the dividend and divi- 
sor is not thus changed (§ 52. 1). 

3. Explanation. Pistinct e^xplanation for the principles 
involved in these operations . seems unnecessary here. 
£ach step having been made clear in the illustrations, and 
the reason for ^tlus. mode of solution having been stated, it 
can hardly be necessary again to repeat the principles in- 
volved. The pupit mus^ be so familiar witLthein all as 
not to require it. 
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4, Exfimples. 

(1.) At the rate of 9 yjffds for f 5 12s., haw many yitrds 
of cloth can be booght iot £44 16s.? Ans..72yd. 

(^. ) If 240 bushels of wheat are purchased at the rate 
of f22^ for 18 bushels, and sold at the rate of $33} for 
22i bushels, what is the profit on the whole ? 

Ans. $60. 

(3;) At $2,25 per Ell E., how many yards of cloth can 
be bought for $136,80 ? Ans. 76yd. 

(4.) If 12 bushels of wheat be bought for -$13,32, how 
many can be bought for $51,06 ? . Ans. 46 bushels. 

(5.) If it require 90 yards of carpiBjing f yard wide, to 
carpet a floor, how many yards IJ yards wide would-be 
sufficient? * Ans. eOyd. 

(6*) If a courier, traveling 13f hours a day, perfoi^m a 
journey in 35| days, how long, will it require if -he travel 
but lliV hours a day? ' Ans. 40da. 15hri 3Qmin.+ 

(7.) If 20 men can perform a piece of work in 15 days^ 
how many men inust be added to the numbe/, that it may 
be accomplished in J of the time ? Ans. 5 men. 

(8.), If by working 6|. hours a day,^a man can accom-^ 
plish a job in 12^ days, how many days will be required 
if he work 8 J hours a day? Ans. 91**^ days. 

(9.) If A can mow an acre of grass in 6 hours, and B in 
8 houts, how much will they jointly mow ip 10 hours? 

Ans. 2|i acres. 

(10.) In exchange for 120 blii^hels of wheat valued al 
$1^ per bushel, A receives of B $65 in^cash, and the bal- 
ance in oats at $0,40 a bushel; what quantity of oats does 
he receive ? ^ , Ans. 287| bushels. 

(11.) If A can mow ^, B j^, and C J of an acre of grass 
in an hour, in how many hours can. they together mow 3^ 
acres? Ans. 6hr^ 30min. 39]}sec; 

(12.) How many yards, 3qr. wide are equal to 30 yards 
5qr. wide ? Ans. 60 yards. 

- ( ra.) If $49,75 ^in $3,48Hn a year, what principal 
will gain $7 in the same time ? Ans. $100. 

(14.) What will 26 yards of clott cost, if $6,90 are paid 
for 13 Ells French ? Ans. $9,20. 

(15.) If 795 yardsi of cloth cost $107,50, how many 
yards can be bought, at the same rate, for $427,50 ? 

Ans* 3161H yards. 
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(16.) The annual wages of a man being $100, to b6 
paid in land at $6 .per acre, how many acres will he re- 
ceive after 3 yedrs and 7 months ? Ans. 59|f acres. 

(17.) If a staff 4i feet in .length, cast a shadow 6 feet, 
what is ^he height of a tree whose shadow measures 108ft. 

Ans. 81 feet^ 

(18.) How many men must be employed to finish in 9 
daysjt what 15 men would do in 30 days ? 

» Ans. 60 men. 

(19.) The clothing of a regiment of foot soldiers of 750 
men amounts to £2831' 5s., what will it Qost to clothe a 
body of 3500 men ? . . Ans. £13213 10s. 

<20.) If I of a yard of. velvet cost 7s. 3d., how many 
yards can be.bought for £13 15s. 6d.? 

. ' ' , Ans. 28yd. 2qr. 

(21.) If A and B together can <io a "piece of work in 7 
days, and B alone in 12 days, in how many days can A 
alone do f of it ? Ans. lOf days. 

(22.) If the penny loaf WoigH 9oz. when the price of a 
bushel of wheat is 6s. 3d., what ought it to weigh -wten 
wheat is 8s. 2Jd. per bushel? Ans. 6o^. I3dr. 

(23.) A w^U that is io be built to the height of 27 feet, 
was raised 9 feet in 6 days by 12 men; how many men 
must be employed to finish the wall in 4 days at the same 
rate of wprking ? 4-ns. 36 men. 

(24,) What xjuantity of shalloon that is f of a yard wi'de, 
will be sufficient to line 7 J yards of cloth IJ -yards wide ? 

. . Ans. 15 yards. 

(25.) I owned | of a ship, and sold f of my share for 
$780. What was the value, of the whole ? 

; Ans. $3120. 

(2^.) What is the value of f of an ounce of silver, if 2 
ounces l^ valued at 12| sMllings ? , Ans. 4s. 9d. 

(27.) If 7cwt. Iqr. of sugar cost $64,96,- what will be the 
price of 4cwt. i2qr.? Ans. $40,32. 

(28.) Suppose 120 seamen are provided with 7200- gal- 
lons of water for a cruise of 4 months ; what is each man's 
share per day ? . Ans. ? quarts. 

(29.) If 60 gallons of water in one hour fall into a cistern 
containing 300 gallons, and by a pipe in the cistern 35 
gallons run out in an hour ; in what tirae will it be filled ? 

Ans. 12 hours. 
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(30*) A owns i of a farm of 108 acres, B ^ of it, C- ^, 
and P the remainder. If D sold his part for $714, what 
is the farm valued at ? ; r ' Ans. $1836. 

(31.) A farmer sold 17 bushels j3f barley and 13 bushels 
of wheat, for $31,55 ; the wheat at $0,35 a bushel more 
than the barley ; what was the price of each per bushel ? 
- ^ , ^ • . . (Barley, $0,90. 

^^^' I Wheat, $1,25. 

(32.) If 571b. 7oz. of spjccs be bought for $17,25, what 
must be paid for 871b. lOoz. 7pwt.? Ans. $26,32+. 

(33.) If 58i gallons of wine cost $38,50, wjiat will 620 
gallons post I \ ' Ans. $302,05+. 

(34.) If 562 yards of linen cost $495 dollars, haw many 
yards can be bought for $1051 ? - 

Ans. 1193yd. Iqr. 0+n. 

(35.) If uppn 52 acres of land ^62 bushels of wheat have 
beeji harvested, how many bushels . would "225. acres yield 
at the same rate ?. Ans. 4162bu. 2pk. 

(36.) What will be the amount to pay for 6521b. 6oz. of 
coffee ; if for every 571b. 6oz. I must pay^ $15,15 ? 

Ans. $171,91+. 

(37.) If 40pol^s in length and 4 in breadth, make an 
acre', what must be the length to make an acre, when the 
breadth is 15 poles 2 Ans. 10 poles 3yd. 2ft. 

(38.) A merchant bought 795 yards of cloth for $107,50 ; 
he>has still $457,50' which he wishes to lay out in the same 
cloth,. at the formel: priqe; how many yards may he yet 
puf chase ? ' Ans. 3383yd. Iqr. If ^ -. 

(39.) If the matting for the floor of a room 24ft. by 18 
cost $95,60, what will the same matting come to for a room 
22 feet in length by 38 in breadth ? Ans. $185+. 

^(40.) The forage required by a body of cavalry, for a 
month of 31 days, is 2821cwt. of hay ; how nwich will be 
needed for the same body for 87 days ? Ans. 7917cwt. 

(41.) How manv pounds of tea can a man buy for $672, 
if he buy 65111)s. for $327,50 ? Ans. 1335+lb. 

(42.) If 21 men could perform a work in 17 days, and 
16 men be added to them after the second day, how much 
time will be sa.ved by it ? Ans. 6^^da. 

(43.) The annual wages of a man being $100, to be 
paid in la^d at $6 per acre, how. many acres will he receive, 
after 3 years and 7 months-? ' Ans. 59H acres. 

23 
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(44^) Two men, starting at the same time, ride a certain 
distance : A travels at the rate of 6 J and B 7} miles an 
hour. B completes the journey after 20 hours and 20 
minutes; in how long will A accomplish the jdurney ? 

Ans. 24hr. 52min. 53Bsec.- 

(45.) A and B departed from the same place and travel 
the same road, but A goes 7 days before B, at the rat6 of 
24 miles a day ; B follows at the rate of 30 miles a day ; 
what distance will they travel before B overtakes A ? 

, Ans. 840 miles. 

<46.) A courier who travels at the rate' of 40 miles a day, 
had been despatched 6 days, when a second was sent to 
overtake him in 20 days ; how many miles must he travel 
every day to accomplish it ? Ans.' 52 miles. 

(47.) A and B, 350 miles asunder, started at the same 
time and traveled the same road to meet- each other ; A 
went 4 miles an hour, and B 3 ; how many miles did each 
travel, and how many hours were they traveling, before 
tliey met ? " 

Ans.. A went 20P ; B 150 m. ; and each. 50 hr . 

(48.) A and B set out together on a journey of 300 
miles; A travels 30 miles every 12 hours, and B 32 in 10 
hours; how many hours will A travel more than B to per- 
form his journey ? Ans. 26 hours' 15 minutes. 

(49.) A gentletnan, in the afternoon, -beipg ajked the 
time of day, replied it was between 2 and 3, and the hour 
and'minnte "hands were exactly .together; what was the 
time of day? - - Ans. 2h, 10m. .54rV8« 

(50.) The hour and minute hands of a watch are exact- 
ly together at 12 o'clock; at what time are they togiether 
between 6 and 7? Ans. 6h. 32m. 42j\b. 

(51 .J The earth, being 360 degrees in circumference, 
rolls round on its own axis once in 24 hours; in what time 
does it move one degree? - ' Ans. 4 minutes. > 

(52.) How many yards of pap^r li yard wide, will be 
sufficient to hang a room 20 yards square, and 4 yards 
high ? ' Ans* 256 yards, 

(53.) If 376 cwt. may be carried 660 miles for a given 
sum, how many cwt. may be carried W miles for the 
same money ? Ans. 4125 cwt. 

(54.) An insurance company, consisting of 82 persons, 
sustains a loss, of which each man's share was $13 ; what 
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would their shares have been, had the company consisted 
of only 32 persons 1 / Ans. $30,75. 

(55,) If 5i yards of muslin that is 1^ yard wide will 
make a dress, how many yards of lining will be required 
that is but 3 (jt, wide? . Ans. 11 yards. 

(56.) A lot of ground was walled in by 16 men in 6 
days; the same being demolished, is required to be-re* 
built in 4 days ; how many men mu6t be employed ? 

Ans. 24 men. 

(57.) A person by traveling-12^ hours per day, performs 
a journey of 800- miles in 32 days; how many days will 
he require to perform the same journey, if he travel 15 
hours per day? v . Ans;. 25 J days. 

(58.) If 50 gallons .of water fall into a cistern of siiffi- 
cient capacity to contgiin 230 gallons, in one hour, and by 
a pipe 35 gallons be drawn off in the same time, how long 
will it take to fill the cistern ? Ans. 15hr. 20min. 

(59.) A vessel. at sea discharges a cannon, the report of 
which reaches tiiq in 1 minute 30 seconds. How far die- 
tant is she, allowing i^iound to travel 1142 ieet in a secohd? 

Ans. 19 M. 3 fur. 29TVrd. 

(60.) Bought 32 yards of muslin, at 6s. 8d. New- York 
currency, per yard. What was the cost in -Federal mo- 
ney? Ans. 426,666+. 

(61.), After observing a flash of lightning, it was 1? sec- 
onds before the thunder was heard ; how far distant was 
the cloud from which it came? Ans. 2M. 4fur. SOfVrd. 

(62.) Perceiving a man at a distance cutting down a 
tree with an axe, I remarked that 6 of my pulsations pass- 
ed between seeing him strike and hearing the sound of the 
blow ; what was the distance between us, aUowing 70 pul- 
sations to a minute ? Ans. 58734 feet. 

(63.) Two travelerst, A and B, leave, two' places, 100 
miles distant from each other, at the same time ; A travels 
6i miles per hour, and B 7i miles per hour; what part of 
the dista^jce will*each of them make before meeting? 

Ans. A 44f lit miles; B55tJv wiiles; 

And wiiat time will they travel before they meet ? 

Ans. 7hr. .6min. 2+sec. 

(64.) How many yards of cloth were there in a piece 
which cost $68^60 ; the price of the yard being to the num- 
ber of yards as 5 to 7 ? Aiis. 98 yards. 
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(65.) Of two travelers upon the same road, A travels 6 
miles an hour, B 3 miles an hour; when B passes a certain 
place oil the way, *A is 13 miles behind him ; at what dis- 
tance will he overtake B ? Ans. 32 J miles. 

(66.) Two men bought a lottery ticket in partnership ; 
A gave S9 towards it, B gave $7 ; the ticket draws a-prize 
of $2000 ; how much will each of them get? 

Ans. ASll^S^BSSTS. 

(67.) The father of a child is 52 years older than the 
child ; his mother 36 years older ; and the age of the' fa- 
ther is t6 that of the mother as 4 to 3; what is the age of 
the child ? ' Ans. 12 years. 

(68.) Three workmen can severally do a piece of w^ork 
in the following times: A in 3 weeks; B in 8 weeks may 
perform it 3 times; C 5 times in 12 weeks; in what time 
will they perform the work jointly ? 

Ans. i of a week. 

(69.) If A and B together can perform a work in 8 days, 
and A and C in 9 days, and B and C in 10 days, how many 
days will it take each to perform the work alone ? . 

Ans. A 14f|da.; B 17Hda.; C 23/?da. 

§ 131. 1. Questions very often occur in which several 
conditions are connected with the two leading numbers for 
comparison, and so involve more than (5ne comparison. 
In such cases, the number which is of the same kind with 
the desired answer is .first written, and, after it,, the two 
leading numbers are compared as though no others were 
embraced in the q^uestion. Then the conditions are taken 
up, two of the same kind at a time, one from the first 
member, of: the question, the other from the last, and cotn- 
pared in the same manner, irrespective of all the rest. 

When the comparisons are completed, and all the num- 
bers are written, the operation is as simple a& in the pre- 
ceding single comparisons. 

When there are several conditions which together make 
up but one quantity, they may be all considered as one, 
and thus separate corriparisons be rendered unnecessary. 
Thus, 10 days 6 hours a day, may be treated as 1.0x6 ; and 
so dimensions ; as 20ft. longj* 8ft. wide, and 4ft. high, may 
be treated as one magnitude ; 20x8x4, making a qube. 
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2. tllustrattons. . . 

(1.) If 6 men build ti wall 20 feet long, 6 feet high, and 
4 feet thick, in 9 days, working 10 hours a day, iii what 
time will 24 men build oue 200 feet long, 8 feet high, and 
6 feet thick, working 9 hours a day? 

This question, complicated' in appearance, is yet simple 
in solution. 

It embraces 11 numbers, 8x)f which ar^ conditions con- 
nected with that whh reference to which comparison is 
made and with the two leading numbers for comparison, 
which influence the final result, and therefore must be re- 
garded in the operation.' 

If these conditions werp exactly equal in the two mem- 
bers of the question, they would cancel, and the question 
would consist only in finding in how many days 24 men 
would perform the work which &m.eri do in 9 days. 

But the conditions, not being equal, require considera- 
tion. They are therefore taken in pairs, one from each 
member of the question, and compared, each pair indepen- 
dently, and irrespective of all the other numbers in the 
question, Except that wbich determines the answei*. 

The question now presented requires then, for its solu- 
tion, 5 comparisons: 1st, of tlfe men; 2d, of the hours; 
3d. of the length; 4th, of the height; 5th, of th6 thick- 
ness : though the last three might be treated as but one 
thing, the work done — rthe several dimensions, by multipli- 
cation, giving the solid conteqts of the wall ; therefore the 
walls themselves could be at once compared, without sepa- 
rating the several dimensions which compose them.. The 
order of the comparisons is : 

1st. The men; a greater number of ijien will- employ 
less time ; therefore we have 24 : B—aV* • . 

2d. The hours; a less number of hours requires more 
days; therefore we have 9 : 10= y. - 

3d. Th« length; ^eater length requires more time; 
therefore we have 20 : 200= V/. 

4th. The height; greater height requires more time; 
therefore wer have 6 : 8=|. » 

5th. The thickness; greater thickness requires more 
time; therefore we have 4 : 6==|. 
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Or,- taking the last three together, we have, 

200X8X6 



20X0X4 : 200x8x6= 



20x6x4 



These, united with the time in the questiQn,'9 days, with 
reference to which they are compared; afford succes!3ively ; 



6 ^ 6x9 
1st. 777 of 9= 



24 "' 24 

• • ' 10 6X9 10x6x9 
^^'T. ^r"24"=="15^24"' 

200 10x6x9 200x10x6x9 ^ 
^^•20 ?^ 9x24"" 20x9x24 * 

8 .200x10x6x9 8x200x1 0x6x9. 
4th. g of 20x9x24 "" 6x20x9x24 * 

6 8x200x 10x6X9 6X8X200X10 X6X9 
^** 4 ^^ 6X20X9X24 "* 4X6X20X9X24 

The number of days resulting from the concurrence of 
all these circumstances is oi3tained by performing the oper- 
ations thus indicated. This is at once done thus : 
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50 days., 

Ilenceit is concluded, .that the number of days sought 
in this question, and^ generally, the result desired in ques- 
tions of this character, is equal to the product of ^ the . ra- 
tios which result from a comparison of the terms relating 
to each circumstance or condition of the question, by the 
number in the question which is like the answer sought, and 
with reference to which each comparison is made. 

. (2.) If a man travel 273 miles in 13 days, traveling only 
7 hours a day, how- maay miles will he travel in 12 days, 
if he travel 10 hours a day ? 



■ATIO. 



163 



M. 
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12 
10 

3 

360 miles. 



(3,)'lf a ceHar 22,5ft, long, 17,3ft. "wide, and^ 10,25ft. 
deep, be dug in 2,5 days, by 6 men, working 12,3 hours a 
day ; in how many days should 9 men dig another 45ft. 
long, 34,6ft. wide, and I2,3ft. deep, working 8,2 hours a 
day? " . • . 
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12" days. 

The decimals are here first made equal, by annexing ,0 
to 45, at the right of the line ; then alt are canceled except 
the 2 and 6 at the right ; these multiplied together give 12, 
the answer, ^ 

The remarks above, and the illustrations, will guide the 
pupil to the solution of any questions involving double gr 
compound ratios, which may arise. 

3^, Examples. 

il.) If 8 men make 24 rods of wall in .6 days, how 
maiiy men will build 18 rods in 3 days-? Ans. 12 men. 

\(2.) If a pasture of 16 acres will feed 6 horses for 4 
xnoatfas, how many acres will feed 12 horses for 9 months ? 

Ana. 72 acres. 
(3.) If the wages of 6 men for 14 days be $84, what 
will be the wages of 9 men for 11 days ? ' Ans. $99. 

(4.) If 164 bushels of oats serve' 14 horses for 44. days, 
how long would 406 bushels last 7 horses ? 

Ans. 532 days. 
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(5.) If 25 men- can earn $6250 in 2 years, how long 
will it take 5 men to earn $11250 ? 

Ans. 18 years. 

(6.) If a barrel of beer last 7 persons 12 days, how 
much will be drank by 42 persons in a year ? 

- - Ans. lS2i barrels. 

(7») If 32 men build a wall 36 feet long, 8 feet high, and 
4 feet wide in 4 day§, in what time will .48 men build a 
wall 864 feet long, 6 feet high, and 3 feet wide ? 

.^ Ans. 36 days. 

(8.) If by traveling 6 hours a day, at the rate of 4^ 
miles an hour,, a mari perform a journey of 540 miles in 
20 days, in how many days, traveling 9 hours a day, at 
the rate of 4| miles an hour, will he travel 600 miles ? 

Ans. i4f days. 

(9.) If a footman in 12 daysy traveling 6 hours a day^ 
perform a journey of 240 .miles, in how many days will he 
perform one of 726 miles, if he travel 8 hours a day ? 

Ans. 27. days. 

(10.) If 20 men in 12 days,- working 5 hours a day, can 
perform a piece of work', how many hours a day must 15 
jnen work, in order to perform 3^ times as much wdrk in 
30 days? Ans. 8f hours. 

(11.) If 8' men 'spend $48 in 24 weeks, how much will 
40 men spend in 48 weeks at the same rate ? 

Ans. $480./ 

(12.) If a cistern 9 J feet long, 5i feet vnde^ and 6i feet 
deep, contain 68j barrels of water, how many barrels 
wotild it hold, if each of its dimensions were doubled ? 

Ans. 546 barrels. 
, (13.). If 10001b. of wool would make 752 yards of cloth 
IJ yards wide, what quantity of cloth 2 yards wide, may 
be made of 16721b. of the same wool ? 

Ans. 1178^1 yards. 

(14.) If 248 men, in 5 days of 11 hotyrs each, dig a 
trench 230 yards long, 3 wide, and 2 deep,' in how many 
days of 9 hours in lengthy will 24 men dig a trench of 420 
yards lonrg, 5 wide, and 3 deep? Ans. 2885Vy'days. 

(15.) If i cwt. be carried 600f miles for $12i, how far 
may } cwt. be carried for $30f ? Ans. 9882V miles. 

(16.) If $350 in 9 months gain $15, what principal will 
gain $6 in 12 months ? Ans. $105. 
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(17.) If 10 persons drink 15f gallons of wine in one 
week, how much will 16 persons drink in 43 weeks ? 

Ans. 10735^ gallons. 

(18.) If 16 men cut 112 cords of wood in 7 days, how 
many cords will 24 men cut in 19 days ? 

Ans. 456 cords. 

(19.) ' If 172 boards, 17 feet & inches long, and 14 inches 
broad, are needed to floor a. place, how- many would it take 
12 feet 6 inches lo^g, and 10 inches broad ? 

Ans. 337,12 boards. 

(20.) If the freight- of ^ tierces of salt, each weighing 5i 
cwt., 80 miles, cost $28, what will be the freight of 75 
sacks of salt, each weighing 2i cwt., 150 miles? 

Ans. $322,15+. 

(21.) If 12 mehjL working 9 hours a dqy, for 15f days, 
are able to execute f of a job, how many men may be 
withdrawn, and the residue 'be finished in 15 days more, if 
the laborers are employed only 7 hours a day ? 

Ans, 4 men. 

(22.) If a block of marble 2 feet 6 inches long, 1 foot 9 
inches broad, and 1 foot 3 inches thick, weigh 9 cwt. 2 qr., 
what would it weigh if each of its dimensions were doub- 
led? Ans. -3 T. 16 cwt. 

^(23.) If 180 men, working 6 days, each day 10 hours, 
can' dig a trench of 200 yards long, by 3 yards wide, and 2 
yards deep ; how many days will it take 100 men to dig a 
trench of 360 yards long, 4 wide, and 3 dfeep, working 
8 hours a day ? Ans. 48,6 days. 

(24.) A Imr^ is 50 leaps before a greyhound, and he 
takes 4 leaps while the greyhound takes 3 ; but 2 grey- 
hound's leaps are equal to 3 hare's leaps ; how many leaps 
must the greyhound make to overtake the hare ? 

Ans. 300 leaps. 

(25.) If 9 men, working 6 days, at the rate of 8 hours 
per day, can build a wall of 152 feet long, and 9,5 feet 
high, how many days must 16 men -work, at the rate of 10 
hours each day to build a wall 295 feet long, and 17,5 feet 
high ? : . ' Ans. mu days. 

(26.) If 352 men, having worked 8 hours everyday, 
have made a certain length of canal in 87 working days, 
and there remains now 4 of the same length to be done to 
complete the work, which it is intended they should do in 8 

24 
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working days ; how many hours more pear day must- they 
work to complete the task at the same rate of working T 

Ans. 6i hours more. 

(27.) If 6 men pave 55 yards of a street in 5 days, how 
many men will it take to pave Sl2 yards in 12 days ? 

Ans. 9|f men. 

(28.) A man performing a journey in 21. days by walk- 
ing 7 hours at the rate of 5 miles an hour, how many days 
will it take him to perform the same journey by walking 10 
hours a day at the rate of 3^ miles an hour ? 

V Ans. 21 days. 

(29.) If 5 men, in 10 days, mow 42 acres of meadoWj^ 
how much will 13 men mow in 18 days ? 

Ans. 192ii acres. 

(30.) If 23 boards, of 12^ feet long and 14 inches broad, 
make a certain flooring, how many boards will it take of 
15 feet long and 10 inches broad ? Ans\ 26f boards. 

(31.) If 2100 bushels of oats feed 200 horses during 21 
days, at J a bushel per day, how long will 3700 bushels 
last 740 horses, at | of-a bushiel per day ? 

, * Ans. 12^ days. 

(32.) How many yards of paper, 22 inches broad, will 
cover a wall of 26 yards^ circuit, and 9 feet high, if'20 
yards circuit of the sam^ height can be covered by 72 yards 
of 30 inch wide paper ? Ans. 127tV yards. 

(33.) What provision ihvist be made for an army of 95.60 
men, in bread, if they should receive 21b. per day for 70 
days; if found by experience that 5000 men need, in 25 
days, 3125001b. at the rations of 2ilb. per day? 

Ans. 20912501b. . 

(34.) The common step of a horse being about 4 feet, 
and that of a man 2| feet, the man making 8 steps to the 
horse's 5, how nciuch space will the man gain over the 
horse, in walking a distance of 18 miles ? ~Ans., 7iM.. 

§ 132. 1. Questions of per centageare of freque^nt oc- 
currence in almost every kind of business. 

2. The term per cent, signifies the hundredth part of 
either a single unit, or hundred of the kind of quantity con- 
sidered. Thus, 5 per cent, of $100, means ,05 of $100, 
which is $5; 20 per cent, of $1,00, signifies ,20 of $1,00, 
which is $0,20; 1 per cent., tJtt of $100, or $7 of a hun- 
• dred ; and 6 per cent., rfir of $100, or $6 of a hundred. 
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3. It is the principle especially on which is computed 
Commission, Brokerage, Price or Premium for lasurance, 
Interest and Discount, &c., &c. 

4. The solutions of questions of this kind is simple, and 
governed by the principles just considered. 

5. The kind or denomination of the answer wanted, 
whatever it may be, kept strictly in view, will always sug- 
gest the true comparisons. 

§ 133. 1. CoiSTMissioN or Brokbrage is . per centage al- 
lowed to an agent for buying or selling goods, or stocks. 

2. Jllustratiori* 

What is the commission on $4200 at 2^ per cent.? 

This question analyzed, is presented, at length, in the 
form of the questions lately considered ; thus. If $100 give 
a commission Df 2^ per cent., what will $4200 give ? Its 
mode of solution then, is obvious. 

com. 



« 

The comparison is 
•iVt 0^ f percent. 


t 

100 


5 
21 
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• 


105 dollars 



3. Examples. 

(l.) What is the commission to be allowed for selling 
goods to the value of $975, at 8 per cent.? * Ans. $78. 

1(2.) What is the commission on $3568 at If per cent.? 

Ans. $62,44. 

(3.) What is the conmiission on £843 10s. at 1^ per 
cent.? Ans. d£10 10s. lOJd. 

(4.) What is the commission on $964-,00 at ^i per 
cent.?- Ans. $21,71. 

(5.) What is the commission on $5425 at 2 per cent.? 

Ans. $108,50. 

(6.) What is the commission on $12450,75 at 5 per 
cent.? ^ Ans. $622,537. 

<7.) What is the commission * oh $10000 at f of 1 per 
cent.? Ans. $75. 

(8.) What is the commission on $827,64 at 2^ per 
cent.? Ans. $20,691. 
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^9.) At 3i per cent., what must I allow my broker for 
purchasing $2525 worth of goods ? Ans. $88,37i . 

(10.) At 3 per cent, commission, how much must I al- 
low for selling $525 worth of goods ? Ans. $15,75. 

§ 134. 1. Premium for Insurance is per centage allowed 
for indenmification against loss. 

-2. Illtistration. 

WhW is the premium for the insurance of property valu- 
ed at $3664, against loss by fire, at f per cent,? 

nrpm. 



prem. 
3 

•916 



27,48 dollars. 



The comparison is 100 

• 'tVV of J per cent. 

lOO 

3. Examples. 

(1.) If a stock of goods be insured for $4125 at J of 1 
per cent., what is the premium? - Ans. $30,937. 

(2.) If an insurance of $25000 be taken on a ship and 
cargo, returning from Canton to New- York, what is the 
premium at 4i per cent.? Ans. $1125, 

(3.) What is the premium for insuring a dwelling-house 
valued at $2875, against loss or damage by fire, at | of 
1 per cent. ? Ansr $10,78. 

(4.) What wiM be the premium for insuring an East 
India ship and cargo, valued at $84713,716 at 15J per 
cent.? Ans, $13342,41. 

(5.) What is the premium for insuring property valued 
at $845, at i per cent.? . Ans. $1,69. 

(6.) What ia the premiiim for insuring property valued 
at $3600, at f per cent.? Ans, $27. 

(7.) What would be the premium for insuring a ship 
and cargo valued at $18000, at | per cent.? 

Ans. $67,50. 

§ 135. 1. Interest is per centage allowed for the use of 
money. The rate or ratio is determinedly the interest on 
$100, for one year. 

$100 and thermite per year are therefore embraced in 
every computation. 
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2. The rate of interest is fixed by law in the several 
states. In New- York it is limited to 7 per cent.; and 
banks are restricted to 6 per cent, on money for 60 days 
or less ; but for more than. 60 days they are allowed 7 per 
cent. - ' - 

3. Debts due the banks are allowed to stand three days 
beyond the time at which they are properly due, which 
are called three days of grace. For these days interest 
is taken ; therefore bank interest is always for three days 
more than the time specified. 

4. llltcstration. 

What is the interest .on $50, for 2 years, at 7 per- cent, 
per annum ? 

interest. 
7 
The comparison is 100 50 

7 dollars. 

5. JBxample^. 

(1.) What is the interest on $300 for one'year, at 6J per 
cent.? Ans.*$18,75. 

(2.) What is the interest on £855 17s. 6d. for one yoar, 
at 5i per cent.? Ans. £49 4s. 3d. 

(3.) What is the interest on £76 for one year, at 5 per 
cent.? . ' Ans. £3 16s. > 

(4.) What is the interest on $326, for one year, at 7 per 
cent.? Ans. $22,82.- 

(5.) What is the interest on £800 for 1 year, at 7 per 
cent.? Ans. £56. 

(6.) What is the interest on $1256 for 4 years, at 6 per 
cent, per annum ? > ^301,44. 

(7.) What is the interest on $1711,51 for 2 years at 5} 
per cent, per annum ? $196,382. 

(8.)- What is the interest on $438,25 for 5 years, at 6 per 
cent, per annum ? Ans. $131,475. 

(9.) What is the' interest on $10,15 for 12 years, at 3 
per cent.? Ans. $3,654. 

(10.) What is the' interest on $789 for 2 years, ^t 6 per 
cent.? $94,68. 
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(11*) WUat is the interest on $37,50 for 4 years, at 6. per 
cent,? Ans. 



§ 136. 1. If the interest be requfred for years and months, 
or months alone, they are changed to the fraction of a year, 
in months. 

2. niuitration. 

What is the interest on $350, for 2 years and 6 months, 
at 6 per cent.? 

interest. 

100 I 350 
lt\ 30 
The comparisoD is 2 

•fHo^f*yr-of»«- — 

2 105 



2yr. 6mo.=30mo.=f|yr, 



52,50 dollars; 
3. Examples, 

(1.) What is the interest on £57 17s. 8d. for 3 months, 
at 6 per cent, per annum ? Ans. 17s. 4H. 

(2.) What is the interest on ^453,45 for 3 years and 4 
months, at 6 per cent.? - Ans. $90,69. 

. (3.) What, is the interest on $7500 for 4 months, at 7 
per cent.? . ■ ' - Ans. $175. 

(4.) What is the intejest oh £25 for 6 months, at 4 per 
cent.? Ans. 10s. 

(5.) What is the interest on "$575 for 8 itoonths, at 6 per 
cent.? Ans. $23. 

(6.) What is the interest' on $45 for 6 months, at 8 per 
cent.? Ans. $1,80. 

(7.) What is the interest on $165,45 for 1 year and 6 
months, at 6 per cent.? Ans. $12,408. 

(8.) What is the interest oa $325^41 for 3 years and 4 
months, at 5 per cent.? Ans. $54,235. 

(9.) What is the interest on $215,34 for 4 years and 6 
months, at 3i per cent.? Ans. $33,916. 

(10.) What is the interest on $27p,87 for 2 years 6mo., 
at 7 pier cent.? Ans. $48,977. 

(11.) What is the interest on $33,50 for 2 years and 6 
months, at 5 per cent.? ' Ans. $4,187. 
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§ 137. 1. If the interest be required for years, months and 
days, or for days alone, they are changed to the fraction of 
a year^ in days.* 

2. Illustration, 

What is the interest on $50, for 63 days, at 6 per cent ? 



63da.=i^^VVyr. W0 

300 

The comparison is 40 1^0 

•AVofsV'oVr.of^e.. 



interest. 


03 

21 

,525 dollars. 



3. Examples. 

(1.) What is the interest on $64,58 for 3 years 5 months 
and 10 days, at 7 per cent.? Ans. $15,57. . 

(2.) What is the. interest on $789 for 2 years 3 months 
and 24 days, at 7 per cent.? Ans. $127,95. 

(3.) What is the interest on $37,50 for 4 years llmo. 
and 18 days, at 7 per cent.? Ans. $13,037. 

(4.) What is the interest on $112 for 9 days at, 6 per 
cent.? ' Ans. $0,168. 

(5.) What is the interest on $234 for 5 days, at 6 per 
cent*?^ Ans. $0,195. 

(6.) What is the interest on $158 for 2 months and 8 
days, at 7 per cent.? Ans, $2,09. 

(7.) What is the inte]:est on $575 for 3 years 6 months 
and 20 days, at 5 J per cent.? - Ans. $112,50. 

(8.) What is the interest on $213,23 for 3 years and 12 
days, at 10 per cent.? Ans. $64,679.* 

(9.) What is the interest on $49,25 for 3 years 3 months 
and 3 days, at 6 per cent*? Ans. $9,628. 

(10.) What is the interest on $80 for 1 year 5 months 
and 12 days, at 6 per cent.? > $6,96. 

(11.) What is the interest on $64,58 for 3 years 5mo. 
and 10 days, at 6 per cent.? $13,346. 

(10.): What is the interest on $984 for 65 days, at 7 per 
cent.? Alls. $12,436. 

(11.) What is the interest on $15650 for 35 days, at 6 
per cent.?. Ans. $91,29. 

^In c<)mputing interest, a month is reckoned 30 days ; and 12 months a year. 
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(12.) What is the interest on $384,60 for 93 days, at 7 
per cpnt.? ■' Ans. $6,953. 

(13.) What is the interest on $540 for 60 days, at 6 per 
cent.? Ans. $5,40. 

§138. 1. Amount is principal andinterest added together. 

2. UlustraUon. 

What is the amount of $50, at 6 per cent, for 63 days ? 



f 


20 ^00 
2 )00 


amt. 



H 

0$ 21 


The cotnpariaon is 

* 


40 


21, 


,525 
50, 




50,525 dollars. 



3. Examples, 

(1.) What is the amount 6f $630 for 8 months, at 6 per 
cent.? Ans. $655,20. 

(2.) What is the amount of $764,50 for 3 years and 10 
months, at 6 per cent.? Ans. $940,336. 

(3.) What is the" amount of $7342 for 1 year and 4 
months, at 6 per cent.? $7929,36. 

,(4.) What is the amount of $460 for 2 years, at 7 per 
cent.? Ans. $513. 

§ 139. 1. The same principle readily gives the per cent, 
at vhich a specified sum will afford a certain amount in a 
certain time. 

- . ' 

2. Illustration. 

At what per cent, will $50 give $57 in two year^? 



$57— $50=$7 gain. 
The comparison is 






per cent. 
17 

^00 
1 

7 per cent. 
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2. Examples. _ • 

(1.) A>t what per cent, will $5.00 ambunt to $650 in 5 
years? '' Arts. • 6 per cent; 

(2.) At what per cent, will £500 amount to £725 in 9 
years? Ans; 5 per cent. 

\Z.) At what per cent, will $600 amount to $856,50 
in 9 years and 6 months ? Ans.- 4J per cent. 

(4.) At what per cent, will $340,25 amount to $626,06 
in 12 years ? Ans. 7 per Qent. 

" (6.y At what per cent, will $324,61 amount to $430, 
108 in 5 years and 5 months? Ans. 6 per cent. 

(6.) At what per cent, will $350 amount to $360,50 
in 9 months? Ans. 4 per cent. 

§ 140. 1. The same principle gives ihe time in which 
a specified sum will afford a certain amount at a certain 
rate. -' 

2. Illustration. 

In what time will $50 gi^e $14 interest at 7 per cent ? 



The comparison is 

1l\ 



time. 
1 
100 2 

1,4 2 

4 years. 



3. Examples. . ' 

(1.) In what time will $730. amount to $975,99 at 6 
per cent.? Ans. 5 years, 7 mo., 12 days. 

(2.) In what time will $500 double at 7 per cent.? 

Ans. 14f years. 

(3.) In,whattirne will $450 double at 6 per cent.? 

Ans. 16 f years. 

(4.) In what time will £540 amount to £734 8s. at 4 
percent.? "'- / Ans. 9 years. 

(5.) In what time will $837 amount to $1029,51 at 5 J 
per cent.? Ans. 4 years. 

(6.) In what time will $1500 amount to $2332,50 at 
6 per cent.? Ans. 9 years, 3 mo. 

(7.) In what time will $1200 amount to $1350 at.7 per 
cent.? Ans. lyr. 9mo. 13da. 

25 



194 RATIO. 

§ 141. 1» It is customary, when payments, in part, are 
made on a note, bond, &c.,.tQ write the sum paid on, the 
back of the instrument, which is called endorsement ; or to 
give a receipt specifying that it is to be applied in payment 
of such instrument. The rule for competing interest in 
such cases, adopted by most of the states^ and by the Su- 
preme Court of the United States, is laid down in a decis*- 
ion of Chancellor Kent, of the state of New- York. 

According to this decision, the method of casting inter- 
est is, to "apply the payment in the first place to the dis- 
charge of the interest then due. If the .payment exceeds 
the interest, the surplus goes towards discharging the prin- 
cipal, and the subsequent interest is to be computed on the; 
balance of principal remaining due. If the payment be 
less than the interest, the surplus of interest must not be 
taken to augment the principal; but interest continues om 
the former principal, until the period when the payments 
taken together exceed the interest due, and then the surplus 
is to be applied towards discharging the principal!; and 
interest is to be computed on the balance, as aforesaidv" 

2. Illustration, 

A note was given February 1, 1830, for the. payment 
of $500, on which there were endorsements as follows : 
May 1, 1830, $40; November 14, 1830, $8; April 1, 
1831, $12; May 1, .1832, $60. 

What is the balance due on the note September 16, 1832 ; 
interest at 7 per cent ? 

Principal - - - $500 
Interest to May 1,1830, (3 m.) - - - . 8,75 

First Amount - - 508,75 
First payment - - 40, 

Balance forming a new principal - - - 468,75 

Interest to May 1, 1832, [2 years] - - - 65,62 

$8 ) Second amount - 534,37 

$12 > =$80 a sum exceeding the interest 
, $60 ) due May 1, 1832. - - - 80, 

Balance forming a new principal - - - 454,37 

Interest to September 16, 1832, [4^ m.] - 11,92 



Balance due on taking up the note - - - $466,29 
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The second and third endorsements not being, singly or 
together, equal t6 the interest due at the time they were 
paid, it is computed from the first payment to the fourth, 
which, in conjunction with the two previous payments^ ex- 
ceeds the interest then due* 

V 

3. Examples. 

j(l,) A has a note dated April 15, 1833, for $2150,25, on 
which are the following endorsements: Nov. 8, 1834, 
$500,00; September 1, 1835, $723,64; January 1, 1837, 
$378,295 ; and Oct. 29, 1837, $850,00. What amount was 
due on this note, at 6 per cent, interest, April 15, 1838 ? 

Ans. $138,337, 

(2.) What was due on a note of $2100, dated June 15, 
1820, on settlement, June 15, 1830, the following sums be- 
ing endorsed on the back of it; viz, June 30, 1824, $750; 
and September 30, $1200^ interest at 6 per cent.? 

^ $1249,527. 

(3.) A note of hand dated April 4, 1832, was given for 
the payment of six hundred dollars, on which there were 
endorsements as follows : July 10, 1832, $84,60 ; Novem- 
ber 22, 1832, $10; April 30, 1833, $14; December 5, 
1833, $309. What was thd-balance due on taking up the 
note, April 5, 1834 ; int. at 7 per c6nt.? Ans. $240,95. 

(4.) A's note of $635,84 was dated Sept. 6th, 1837, on 
which were endorsed the following payments : Nov. 13th, 
1839, $416,08; May.lOth, 1840, $152. What was due 
March 1st, 1841; the interest being 6 per cent.? 

Ans. $168,01. 

(5.) D's note to E for $1000, with interest at 6 per cent., 
was dated May 5, 1832, on which the following payments 
were made : Nov. 17, 1832, $300 ; April 23, 1833, $50 ; 
and August 11, 1833, $520, What was due June 5th, 
1834? . Ans. $201,713. 

§ 142. 1. When the interest, as it becomes due, is added 
to the principal, and this amount, as a principal, is left at 
interest, the interest thence accruing is termed compound^ 
because it is interest on interest. 

Its definition suggests its mode of computation. 
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2. Ultisfration. 

What will -$500 amount to, at compound interest, in 
five years, at 7 per cent.? 

500 500,00 principal for 1st year. 

:rrrT of 7 = 35,00 interest do. 

6S6 535,00 principal for 2d year. 

T-r^r of 7 = 37,45 interest do. 

100 • ^ 

572 45 572,45 principal for 3d year. 

j of 7 =? 40,07 interest do. 



-612,52 ^ ^ ^1^,52 principal for 4th year, 
of 7 = 42,88 mterest ^ do. 



100 



fipi*? A(\ 655,40 principal for 5th year. 



100 



$701,28 Amount 
500,00 



$201,28 Interest. 

Or, when th6 interest is for years only, as in the prpsent 
question, thus, for three years : - 





amount. 




m 


100 


107 


100 


107 


100 


107 


20 




gooo 


1225,043 



.612,5215 dollars,=:amount for three years. 

3. Examples. 

(1.) What is the coinpound. interest of $750, for 4 years, 
at 6 per cent.? Ans. $223,90. 

(2.) What is the compound interest of $500, for 4 years, 
at 6 per cent.? Ans. $131,23, 
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(3.) What will $1000 amount to in 4 years, at 7 per 
cent, compound interest ? Ans. $1310,79. 

(.4) What is the amount of $425, for 4 years, at 5 per 
cent, compound interest ? Ans. $516,59. 

(5.) What is the amount of £400, for 4 years, at 6 per 
cent, compound interest ? Ans. £504 19s. 9Jd. 

(6.) What is the compound interest of $450, for 3 years, 
at 7 per cent.? Ans. $101,269. 

(7.) What is the amount of $550,75, for 3 years, at 6 
per cent, compound interest ? Ans. $655,952. 

(8, ) What is the compound interest of $729, for 7 years, 
at 6 per cent.? Ans. $316,78. 

(9.) What is the compound interest of $1000, for 5 
years, at 6 per cent.? Ans. $338,22. 

(10.) What is the amount of $640, for 3 years, at 6 
per cent, compound interest ? Ans. $762,25. 

(11.) What is the compound interest of $295.37, for 2 
years, at 6 per cent.? Ans. $36/»0. 

(12.) What is the compoand interest of $1W, for 3 
years, at 6 per cent.? Aiis. $19,10L 

§ 143. 1. DiscovNT is an allowance Un Wut payrn/mt r/f 
mopey before it is due ; it is so much aF>ated as th^; Ijuhtfus^ 
of that money, if put at interest, would give in ttu^ i^ttie 
time at the same rate.* 

This balance of money is generally termed ilifi j/re$ent 
worth of the demand. 

2. Two steps are usually neeemsiry in Tymf'^nmi : l«t, to 
find the amount of $1 for the given tina?, at th/? gi v#m rate $ 
2d, by means of this, as a^ divisor, to ol/taia the ipntmHti 
worth. 

* In common cases, the interest » takfm (mt tli^ di*e<Mtitf iJkm ynu 
ties not attending to the real d'lfSurfsnc^f heiwittm dm^/Mtui mid UtUfr» 
est. Thus, if ilOO be dmcouuUid in Ibis way (or a yaur Hi d p«r 
cent. W is taken out, and tlie {ttsrnon risc^nrtM $94, iC lie Wf$rt$ to 
lend the $94 oh interest for a ytsar at the sanrie rate, ha wouU f49« 
ceive of interest §5,64, or ^ cents lam than the above discount, 
which is, in fact, discounting at 6{f per cent., or nearly 6,3 per 
cent, instead of 6 per cent. The true discount is $6^f and the 
person should receive 994,34. 

In bank discount, however, the interest is usually considered as 
the discount. 
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3. Illustration* 

What principal will give, as the amount of principal €uad 
interest added, $570, in 2 years, at 7 per cent.? 



100 
50 



per cent. 

7 $ ♦ 



prin. 
100 



500 dollars. 



,14 

4. Examples. 

(1.) What is the present worth of $161,10 for 19mo., 
discount at 5 per cent.? Ans. $149,282. 

(2.) What is the present worth of $240, one half pay- 
able at 4 months, and the other half at 8 months, discount 
at 5 per cent.? Ans. $234,162. 

(3.) What is the present worth of $100, one quarter 
due in 3 months, and the remainder in 5 months, discount 
at 7 per cent.? Ans. $97,444. 

(4.) Bought goods to the value of $109,64, to be paid 
in 9 months^ what present money will discbarge the same, 
if I am allowed 6 per cent, discount ? 

Ans. $104,918. 

(5.) What is the present worth o| $430,67 for 19mo., 
discount at 5 per cent.? Ans. $399,078i. 

(6.) What is the present worth of $150, payable in 3 
months, discount at 5 per cent.?- Ans. $148,148. 

(7.) What is the discount on $560, due 9 months 
hence, at 8 per cent.? Ans. $31,698. 

(8.) What is the discount on $50, due 2 years hence, 
at 12 per cent.? Ans. $9,678. 

(9.) What is the preselit worth of $700, payable in 2 
years and 9 months, discount at 7 per cent.? 

Ans. $587,002. 

(10.) What is the present worth of $500, due 2 years 
and 8 months hence,. discount at 7 per cent.? 

Ans. $421,35. 

(11.) How much ready money will satisfy a bond of 
$1000, payable in 6 years and 4 months, discount at 6 per 
cent.? Ans. $724,637. 
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(12.) What' is the discount of $250, due 3 years and 4 
months hence, at 6 per cent.? Ans. $41,666. 

(13.) What is the discount of $1000, due 6 years hence, 
at 6 per cent.? Ans. §246,705. 

% 144. Ir Loss OR Gain is per centage above or below 
cost. 



2. Illustrations. 

(1.) What is the gain per cent, on a yard of cloth which 
cost $1,02, and was sold for $1,18 ? 



1,18— l,02=,ia. 

The comparison is 



51 



per cent. 
1,00 



800(,15f f per cent* 
51 



290. 
255 



35 



(2.) At what must a yard of broadcloth be sold, which 
cost $4,50, to gain 25 per cent.? 



The comparison is 
•fe** of $1,25. 



h 



amount. 
25 

■AM 

9 



1,125 gain. 
5,625 dollars. 



(3.) If a yard of cloth be sold at $5,625, and at that 
price afford a profit of 25 per cent., what did it cost ? 



The comparison )& 
^H^H of 81,00. 



6 n 



per cent* 

5,625 
U 4 



22,500 



4,50 dollarsw 
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3. Examples. 

(1.) If a merchant buy broadcloth at $5,50 a yard, 
and sell it at $6,60 a yard ; what is his profit per cent.? 

Ans. 20 per cent. 

(2.) A man bought 500 sheep at $2,25 a head, and his 
expenses in the purchase were $75. He sold them again 
at an average price of $3,40 a head ; what was the profit, 
per cent, on his investment ? Ans. 41 J per cent. 

(3.) A grocer bought tea at 6s. a pound, but in conse- 
quence of a fall in the price of the article, is obliged to sell 
it at 5s. 4d. per pound ; what is his loss per cwt.? 

Ans. Hi per cwt. 

(4.) What do I gain per cwt. if I buy wheat at 12s. a 
bushel, and sell the same for 15s. a bushel ? 

Ans. 25 per cent. 

(5.) Purchased pepper for 8d. a pound, and sold the 
same for 9d. per pound. What per cent, did I gain ? 

Ans. 12i per cent. 

(6.) Bought 6501b. of sugar at $0,10 a pound, and sold 
the same for $0,12 a pound. What was my gain per 
cent ? Ans. 20 per cent, 

(7.) If I buy tea at $1 a lb. and sell it again at $0,875 
a lb., what is lost per cent.? Ans. 12^ per cent. 

(8.) If 1 pound of tobacco cost $0,16, and be sold for 
$0,20 ; what will be the gain per cent.? 

Ans. 25 per cent. 

(9.) If Icwt. of iron cost $3,43, what must it be sold 
for to gain 15 per cent.? Ans. $3,944. 

(10.) Bought shalloon at $0,40 a yard, and sold it at 12 J 
per cent. loss. How did I sell it per yard ? 

Ans. $0,35. 

(11.) If I buy Irish linen at 2s. 3d. per yard, how must I 
sell it per yard to gain 25 per cent.? Ans. 2s. 93d. 

(12.) If tea cost $0,54 per lb., how must it be sold per 
lb. to lose 12i per cent.? Ans. $0,472+. 

(13.) Bought cloth at 17s. 6d. per yard, which not prov- 
ing so good as I expected, I am obliged to lose 15 per 
cent.; how must I sell it per yard? Ans. 14s. lOJd. 

(14.) If I buy corn for $0,80 a bushel,r how must I sell 
it in order to lose 15 per cent.? Ans. $0,68. 
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§ 145, 1. It i^ often required, when .'irlbney is due at 
several periods of time, to equate the time of the several- 
payments, so that the mon^y may be paid and received at 
one time without loss to either party* ^ 

,2. The times, in such cases, are first brought to the 
same unit, by multiplication of each payment by its time^ 
in the lowest denomination given* 

The amount embraced in this unit of time, is then ob-* 
tained, and is the dividend; while the amount of the pay* 
ments is the divisor* - 

i ■ ■ . 

3i MkistrctHon^ 

if A owes B $380, to Idc paid as follows: $100 in d 
months, $120 in 7 months, and $160 in 10 months; what 
ifi the equated time for the payment of the whole debt ? 

9 rod. 9 

100 X 6 = 600 for 1 month, the unit of time* 
120 X 7 = . 840 do. 

160 X 10 « 1600 do. . 



880 



3040 



- 8 months. 

'4. Example$4 

(1.) A merchant owes $600, of which $100 isr to be 
|)aid in. 4 months, $200 in 10 months, and the remainder in 
16 months; if he pays the whole at once, at what time 
iQust he make the payment? Ans. 12 months. 

(2.) A merchant owes $600 to be paid in 12 months, 
$800 to be paid in 6 months, and $900 to be paid in 9 
months ; • what is the equated time of payment ? 

Ans. 8 months, 225^ days. 

(3.) A owes B $600; i of which is to be paid in 6 
months, i^ in 8 months, and the remainder in 12 months; 
what is the mean tim^ of payment ? Ans. 9 months. 

(4.) A merchant has due him $1500; ^ is to be paid 
in 2 months, i in 3 months, and the rest in 6 months; what 
is the equated time jTor the payment of the whole ? 
, Ans. 4i months. , 

(5i) Tiie.sum of $600 is to be paid in the following 
manner: { m6 months, i in 8 months, and the remainder 

-* 26 
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iji 10 months; what is the equated time for the payment 
of the wl\ole ? Ans. 7i months. 

(6.) B owes C $190, to be paid as follows: $50 in 6 
months, $60 in 7 months, and $80 in 10 months ; what is 
the equated time to pay the whole ? Ans. 8 months. 

(7.) A merchant has owing him £300, to be paid as 
follows : £50 in 2 months, £100 in 5 months, and the rest 
in 8 months ; what is the equated time to pay the whole ? 

Ans. 6 months. 

(8.) A merchant purchased goods to the amount of 
$2000, of which $400 are to be paid down, $800 in 5 
months, and the rest in 10 months ; but they agree to make 
one payment of the whole ; what is the equated time ? 

Ans. 6 months. 

(9.) If $750 are to be paid, f of it in 1 J years, j\ of it 
in 2 years, and the residue in 2 J years, what is the equated 
time for paying the whole ? Ans. 23f months. 

§ 146. 1. In Partnerships it is often required to deter- 
mine the shares of the profits or losses of the respective 
partners. . 

2. Illustration., 

Three persons formed a partnership : A put in $1212 ; 
B $4848; C $2424. Within a certain time they gained 
$800. What was each partner's share of the gain ? 

This question is practically : If $1212+ $4848+ $24^4; 
that is, $8484, give $840 profit, what does each of those 
sums separately give 2 

profit. 

W0 

1212 
70 



•l212^A's. 707 

84848:=B's. 

♦2424=C's. 707 



♦8484=Whole Stock. 
<>84Q= Whole Profft. 



84840(120, AVpro^t. 
707 



14^14 
1414 
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1303 



$04 

707 

• 


profit. 

W0 

4848 

70 


m4 

707 

708 


profit. 

$40 

2424 
70 


707 


339360(480, B's profit. 

2828 


169680(240, C's profit 
1414 




5656 
5656 


2828 
2828 


, . 
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Or, the ratio between the profit and the whole stock be* 
ing once obtained, each man's stock may be at once mul- 
tiplied by it, and so the operation be shortened. Thus ; 

«8484- 840=-»4_o_— ^^^^ ^^^ 

^010*t . O'^U 8 4 8 4 707 70 

Then the several shares would be : 



A's 



707 





B's 


. 


C's 


70 




70 




1212 


707 


4848 


707 



70 
2424 



3. Examples. 

(1.)' A and B made a joint stock of $500; of which A 
put in $350, and B $150 ; they gain $75; what is each 
man's share of the gain ? . ( A's $52,50. 

^"®- I B's $22,50. 
(2.) A, B and C companied; A put £480, B £680, C 
£840, and they gained £1010 ; what is each man's share ? 
Ans. A's £242 8s.; B's £343 8s.; C's £424 4s. 
(3.) Divide $160 among 4 men so that their shares shall 
be as 1, 2, 3, and 4. Ans. $16; $32; $48; $64. 

(4.) Three merchants trading together, gained $800. 
A's stock was $1200, B's $4S00, and C's $2000; what 
was each man's share of the gain ? 

Ans. A's share $120; B's $480; and C's $200. 
(5.) D, E, and F, trading together, gained £120; D's 
stock was £140, E's £300, and E's £160; what was each 
man's share of the gain ? 

Ans. D's share wa^ £28; E's £60; F's £32. 
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(6,) A, B, and C freighted a ship with 108 tuns of wine ; 
of which A had 48 tuns,-B 36, and C 24; by reason of 
Stormy weather they were obliged to cast 45 tuns over- 
board ; how much of the loss must each man sustain ? 

Ans. A 20 tuns; B 15; and C. 10. 
(7.) A anji B buy certain merchandize amounting to 
£160 ; of which A pays £90, and B £70 ; they gain by 
the purchase £32 ; what is each one's share of the profits? 

Ans. A's share £18 ; B's £14. 
(8,) A and B have a joint stock of $2100 ; of which A* 
owns $1800 and B $300 ; they gain in a year $1000 ;. 
what is each man's share of the gain ? 

Ans. A's $867,14+; B's $142,85+. 

\ 147. 1. Often the stock of the respective partners is 
continued in use through unequal times. In such cases, 
the stock of each is multiplied by his time, so obtaining 
the same unit of time for each (§ 145. 2), and then the 
gain or loss of each is determined as before. 

8. Jllustration, 

Three merchants formed a partnership : A put in $126 
for 9 nionths; B $175 for 7 months; C'$266 for 4 months. 
They gained $189. What was each man's share of tho 
gain ? 

S mo. 8 
A 126x9=1184 for 1 month, 
B 175x7=1225 do. 
C 266x4=1064 do. 



Then, $m 

m 

163 
163 



$3423= Whole amount for 1 month, 
f 189=Whole profit. 

profit. 

9 
t$ 163 1134 

9 ' . 

— - 163 



9 



10206(62|||, A's share. 
978 

426 
326 

100 
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163 
163 



profit. profit. 



9 

1225 163 



11025(67i||, B's share. 163 



9 
1064 



9576(58 }f|, C's share. 



978 815 



1245 1426 

1141 1304 



104 122 

3. Examples. 

(1.) A and B enter into partnership ; A puts in dE840 for 4 
months, and B puts in £650 for 6 months ; they gain £300, 
what is each man's share ? Ans. A's £138 16s. lOd. 

B's £161 3s.' Id. 
(2.) A put in trade £50 for 4 months, and B £60 for 5 
months ; they gained £24, how is it to be divided between 
them ? Ans. A's share £9 12s. ; B's £14 8s. 

(3.) C. and D hold a pasture together, for which they pay 
£54; C pastures 28 horses for 27 days, and D 21 horses 
for 39 days ; how much of the rent ought each one to pay? 

Ans. C £23 5s. 9d. ; D £30 14s 3d. 
(4.) Three merchants traded together ; A put in, £120 
for 9 months, B £100 for 16 months, and C £100 for 14 
months ; 'ihey gained £100 ; what is each man's share ? 

( A's 26 9s. 4f +d. 
Ans. ^B's£394s. 3f4-d. 
( C's£346s. 3i+d. 
(5.) Three merchants traded together, with a ,capital of 
$2300, of which A put in $620 for 8 months ; B $950 for 
11 months ; and C. $730 for 13 months ; and they gained 
$1800 ; what was each man's share ? 

( A's $358,554+. 
Ans. Ib's $755,421+. 
( C's $686,024+. 
(6.) Three persons had- received $655 interest; A had 
put in $4000 for 12 months, B $3000 for 15 months, and 
C $5000 for 8 months ; what was each man's share of the 
interest ? Ans. A's $240 ; B's $225 ; C's $200. 

(7.) Two merchants traded in company ; A put in $215 
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for 6 months, and B $390 for 9 months, hut by misfortune 
they lost $200 ; how must they share the loss ? 

Ans. A $53,75 ; B $146,25. 

§ 148. 1. The mean value of several things of the same 
kind having different values, is readily ascertained by the 
principles now possessed. The operation is usually termed 
Alligation ; but is in fact ratio simply, and corresponds 
with the application lately made of it in finding the mean 
time for the payment of moneys due at different times. 

2. The mode for finding the mean value of several things 
of different values, may be stated thus ; 

Find the cost of the whole quantities given, by multipli- 
cation of each by its price, and addition of the products ; 
and divide the sum by. the whole quantity. 

3. Illustration. 

A wine merchant bought several kinds of wine, as fpl- 
lows ; 130 bottles at 40 cents each ; 70 at 15 cents ; 240 at 
30 cents ; 35 at 50 cents. He afterwards mixed the wine 
together, and again bottled it. Now what was the cost to 
hiSn of a bottle of the mixture ? 

130 at 40= 5200 cents 

70 « 15= 1050 " 
240 " 30= 7200 « 

35 « 50= 1750 " 



475 cost 15200 cts.=32 cts. each bottle. 

§ 149. 1. It is sometimes required to find what quantity 
of two different ingredients will make a mixture of a cer? 
tain kind. 

2. In such cases, if the value of the mixture required ex- 
cieeds that of one of the ingredients just as m^ch as it falls 
short of that of tl^e other, it is evident that equal quantities 
of each will make the required compound. 

Thus, if it be required to mix wine worth $2 per gallon 
■vfith that worth $3, so that the mixture may be worth 
$2,50 per gallon, equal quantities of each must be taken, 
or quantities in the ratio of 1 to 1. 

3. So if the value of the mixture exceeds that of one of 
the ingredients twice as much as it falls short of that of the 
Other, their quantities would be two of one, the less, to one 
of the other, or their ratio as one half to one ; i : 1. 
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Thus, if it be required to mix wirie worth $2^ per gallon 
with that worth $3, so that the mixture may be worth 
$2,66f , the quantities would be two of the less, to one of 

the other, or in the ratio of ^ to 1 ; or of ^^ to — j| 

the price of the mixture exceeding one of the ingredients 
just twice. as much as it falls short of that of the other. 

Generally, therefore, the nearer the value of the mix- 
ture is to that of one of the ingredients, the greater must 
be the quantity of this ingredient with respect to the other } 
and the reverse. 

5. Hence, the mode of finding the proportion of two in- 
gredients of a given value necessary to make a compound 
of a required value, is as follows: 

Make the difference between the value of each ingredi- 
ent and that of the compound, the denominator of a frac- 
tion whose numerator is one. • 

The fractions thus obtained will express the proportion 
required; and, reduced to a common denominator, tjie nu- 
merators will express the same proportion, or show what 
quantity of each ingredient is to be taken to make the re- 
quired compound. 

6. Illustration, 

Mix Wine at 5s. per gallon with that at 8s. per gallon, 
so that tlie mixture maybe worth 6s. per gallon.. 

8s. — 6s. ^2s. over the price of the compound. ' 

6s. — Ss.^ls. under do. do. 

Therefore \ to ^=2 to 1, is the ratio of the required quantities. 

Then, 1 gallon at 8s.=8s. and 

ti gallons at 5s. = 10s. make the mixture. 

And, 3 gallons cost 18s. =6s. per gallon, the required price. 

§150. 1. When the compound is limited to a certain 
quantity, the proportion of the ingredients corresponding 
to it is easily found by comparison. The drder of com- 
parison is as follows : 

Make the whole quantity, found as above, the denomi- 
nator of a fraction, of which the numerator is the quantity 
required ; and compare them with reference to each part, 
obtained as above* 
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2, niusiration, ' 

Mix wine at 6s. per gallon with that at 8s. per gallon, 
so that there may be 60 gallons, worth 6s. per gallon. 

8s.— 6s.==2s. 
6s. — 5s.=ls. 
Therefore the ratio is ^ to 1, or 2 to 1. And the wholt quantity 
is 2+1=3. 

The quantity required is 60 gallons ; therefore the com- 
parisons are, 

V of2='f»=40; and 

Y ofl= ^0=20; and 
40+20=60, the quantity required. 

60 gallons at 6s. =3608. 40 at.ps.+20 at 6s.:a360a. 

§ 151. 1. When one of the ingredients is limited, the 
result is obtained just as easily. The comparisons "are, as 
follows: \ • 

Make the quantity of the ingredient which is not limited, 
found as above, the denominator of a fraction of which the 
required ,qjuantity is the numerator ; and, the quantity of 
thfe other ingredient that vi^ith reference to which compari- 
son is made. 

2. Illustration. 

How many gallons of water at Os. per gallon,, should be 
mixed with 30 gallons of wine at 6s. per gallon, so that the 
compound may be worth 5s.( per gallon ? 

♦ 

5s. — 0s. = 5s. 
68.--5s.=ls. 

t 

Therefore the ratio of the quantities will be as i to 1, or 
as 1 to 5. ^ 

The quantity of the ingredient not limited is 5. 

The qtiantity required is 30. 

Therefore the comparison is V of 0»V=^6, the nmnb^ 
of gallons required. 

30 gallons at 6s.=180s.=36 gallons at5i^.=180s. 

« 

§ 152. 1. As we have found the proportion of two in- 
gredients necessary to form a compound of a requiried 
value, so also we may consider either of these in connec- 
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tion with a ihird, with a fourth, and so on, thus making a 
compound of any required value, consisting of any number 
whatever of simple ingredients. The two ingredients used, 
however, must always be, one of a greater and the other 
of a less value, than that of the compound required. 

2. Illustration. 

A grocer would mix teas at l2s. and lOs. per lb., with 
401b, at 4s. per lb., so that the compound may be worth 
8s. per lb. What quantities of each must be taken ? 

1st. We compare the tea at 4s. with that at 10s. 

8s. — 4s.=4s. 
10s. — 8s.=2s. 

Hence, the ratio of the quantities at 4s. and 10s. is as } 
to ^, or, ^ equalling f, as 1 to 2. Consequently, the pro- 
portion of the ingredients is lib. at 4s. to 21b. at 10s. 

2d. We compare the tea at 4s. with that at 12s. 

8s. — 4s.=4s. 
12s. — 8s.=4s. 

Hence the ratio of the quantities at 4s. and 12s. is as ^ 
to i, or as 1 to 1. Consequently the proportion qf the in- 
gredients is lib. at 4s. to lib. at 12s. 

3d. We add together the proportions of each ingredient 
taken, thus obtaining the amount of each, and then by com- 
parison, obtain the proportional part of each in the whole 
mixture. 

We have then, in the first comparison above, 1 at 4s., 
and in the second 1 at 4s., making 2 at 4s.; and we have 
2 at 10s., and 1 at 12s. 

Thus the several quantities are as 2, 2, 1. 

Therefore, the comparison, 

-^ of 2 = ^ = 40 at 4s. = 160s. 



"of2 = Y= 40 at 10s. = 400s. 
^ of 1 = ^=1 20 at 12s. = 240s. 



27 



1001b. cost 800s. = Ss. per lb. 
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§ 153. Examples, 

(1.) If 20 bushels of wheat at $1,35 per bushel be mix- 
ed with 10 bushels of rye at $0,90 per bushel, what will a 
bushel of this mixture be worth ? Ans. $1,20. 

(2.) A tobacconist mixed 361b. of tobacco at Is. 6d. per 
lb., 12lb. at 2s* a pound, with 121b. at Is. lOd. per lb.; 
what is the price of a pound of this mixture ? 

Ans. Is. 8d. 

(3.) A grocer mixed 2 cwt. of sugar at 56s. per cwt., 
and 1 cwt. at 43s. per cwt., and 2 cwt. at 50s. per cwt. 
together ; what is 3 cwt. of the mixture worth ? 

Ans. £7 13s, 

(4.) Suppose 51b. of gold of 22 carats* fine, 21b. of 21 
carats fine, and lib. of alloy to be melted together, what 
is the quality of this mass ? ' Ans. 19 carats fine. 

(5.) A goldsmith melted together 5lb. of silver bullion 
of 8oz. fiiie, lOlb. of 7oz. fine, and 151b. of 6oz. fine; 
what is the quality of this composition ? 

Ans. 6oz. 13pwt. 8gr. fine. 

(6.) If 4oz. of silver 'worth $0,75 an ounce, be melted 
with 8oz. worth $0,60 an ounce, what will an ounce of 
the mixture be worth ? Ans. $0,65. 

(7.) If with 40 bushels of corn at 4s. per bushel, there 
are mixed 10 bushels at 6s. per bushel, 30 bushels at 5s. 
per bushel, and 20 bushels at 3s. per bushel, what will be 
the value of 5 bushels of this mixture ? 

Ans. £1 Is. 6d. 

(8.) A grocer mixed 201b. of raisins at $0,08 per lb., 
with 301b. at $0,10, and 401b. at $0,12; what is 1 pound 
of this mixture worth ? Ans. $0,10J. 

(9 ) A merchant would mix wines worth 16s., 18s., and 
22s. per gallon in such a way that the mixture be worth 
20s. per gallon ; how much of each sort niust be taken ? 
Ans. 2 gal. at 16s.; 2 at 18s.; and 6 at 22s. 

(10.) How much gold, of 15, of 17, and of 22 carats 
fine, must be mixed with 5oz. of 18 carats fine, so that the 
composition may be 20 carats fine ? 

Ans. 5oz, of 15 carats fine ; 2 of 17 ; and 25 of 22. 

* A carat is the twenty-fourth part ; 22 carats fine means |} of 
pure metal. A carat is also divided into four parts, called gralos 
of a carat. 
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(11.) A goldsmith has gold of 16, of 18, of 23, and of 
24 carats fine ^ what part of each must be taken so that 
the mixture shall be 21 carats fine ? 

Ans. 3of]6; 2 of 18; 3 of 23; and 5 of 24. 

(12.) What proportions of coffee at 16*, 20*, and 28* 
per lb. must be mixed together so that the conlpound shall 
be worth 24,^ per lb.? 

Ans. In the proportion of 41b. at 16*; 41b. at 20«t; and 
121b. at 28*. 

(13.) What portion of brandy at 14s. per gallon, of old 

Madeira at 24s. per gallon, of . new Madeira at 21s. per 

gallon, and of brandy at 10s. per gallon, must be mixed 

together so that the mixture shall be worth 18s. per gallon ? 

Ans. 6 gal. at 10s. ; 3 at 14s. ; 4 at 21s. ; and 8 at 24s. 

414.) A grocer having four sorts of tea worth 5s., 6s., 
8s., and '9s. pel* lb. wishes a mixture of 871b. worth 7s. per 
lb.; how much of each sort must be taken ? 

Ans. 291b. at 5s.; 14ilb. at 6s.; 14i at 8s.; and 291b. 
at 9s. . 

(15.) A vintner has 4 sorts of wine; white wine at 4s. per 
gal., Flemish at 63. per gal., Malaga at 8s. per gal., and 
Canary at 10s. per. gal. ; he would make a mixture of 60 
gallons to be worth 5s. per gallon; what quantity must be 
taken of each ? . 

Ans. 45 gal. of white wine; 5 gal. of Flemish; 5 gal. 
of Malaga } and 5 gal. of Canary. 

(16.) A silversmith has 4 sorts of gold ; of 24, of 22, of 
20, and of 15 carats fine ; he would make a mixture of 
42oz. of 17 carats fine ; how much must be taken of each 
sort? 

Ans. 4 of 24 ; 4 of 22 ; 4 of 20 ; and 30 of 15 carats 
fine. 

(17.) How much wine at 5s., at 5s. 6d.i and6s. a gallon 
must be mixed with 4 gallons at 4s. a gallon so that th^ 
mixture shall be worth 5s. 4d. per gallon ? 

Ans. 1 gal. at 5s.; 2 at 5s. 6d.; and 8 at 6s. 

(18.) A farmer would mix 14 bushels of wheat at $1,^5 
a bushel, with rye at $0,72, barley at $0,48, and oats at 
$0,36 ; how much must be taken of each sort to make the 
mixture worth $0,64 per bushel ? 

Ans. 14 bu. of wheat ; 8 bti. of rye ; 4 bti. of barley ; 

28 ki|. Af ARtn^ 
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(19.) There is a mixtirre made of wheat at 4s. per bush- 
el, rye at 3s., barley at 28., with 12 bushels of oats at 18d. 
per bushel ; how much is taken of each sort when the mix- 
ture is worth 3s. 6d.? 

Ans. 96bu. of wheat ; 12bu. of rye ^ 12bu. of barley ; 
and 12bu. of oats. 

(20.) A distiller would mix 40 gal. of French brandy at 
129. per gallon, with English at 7s. and spirits at 4s. per 
gallon ; what quantity must be taken of each sort, that the 
mixture may be afforded at 8s. per gallon ? 

Ans. 40 gal. French ; 32 gal. English ; and 32 gal. of 
spirits. 

(21.) If 8 bushels of rye at 50 cents a bushel, be mixed 
with 12 bushels of corn worth 65 cents a bushel, and 6 bush- 
els of oats at 30 cents a bushel ; what is a bushel of the nwx- 
ture worth ? Ans. $0,523. 

(22.) Suppose that a number of men work at a certain 
work during a month, as follows, viz.: 6 men work 15 days 
each ; 4 men work 19 days each ; 12 men work 20 days 
each ; and 10 men work 26 days each, during that time ; 
on how many days' work, on an average, can one calcu- 
late for each man, in a month ? Ans. 20 f# days. 

(23.) A goldsmith haying gold 15 carats fine, 19 carats, 
21 carats, and 24 carats, wishes to make a mixture 20 ca- 
rats fine ; how much of each must he take ? 

Ans. 440 carats. 

(24.) If a grocer have sugars worth 11 cents, 13 cents, 
14 cents, 15 cents, and 16 cents a pound ; in. what propor- 
tions must he mix them, in order that the mixture may be 
worth 12 cents per pound ? 

Ans. 101b. at 11^^ and lib. of each of the others. 

(25.) What quantity of rye at 48 cents, of corn at 36 cts*, 
and of barley at 30 cents a bushel, being mixed with 1() 
bushels of wheat worth 70 cents a bushel, will form a mix- 
ture worth 38 cents a bushel ? 

!2 J bushels of rye. 
12i do. com. 
40 do. barley. 

(26.) A farmer mixed 15 bushels of rye, at 64 cents a 
bushel ; 18 bushels of corn, at 55 cents a bushels ; and 21 
bushels of oats at 28 cents a bushel ; what is a bushel of 
the mixture worth ? Ans. $0,47, 



PART V. 



POWERS AND ROOTS ; OR, INVOLUTION AND 

EVOLUTION. 

^ I INVOLUTIOJV. 

§ 154, 1. When two numbers which are equal are mulr 
tiplied together, or a number is multiplied Jby itself, tlie 
product is surface (§114.5); and is called a ^gt/are, be- 
cause it corresponds to wjiat would be produced in nature 
by laying off the quantity which thepe numbers represent 
in any unit of lineal measure, in two directions perpendic- 
ular to each other, and completing the figure by two* equal 
lines drawn perpendicular at the end of them.. 

2. Illustration. 

m 

A B 

Taking A B=4ft., and A C=4ft., and then 
drawing B D and C D perpendicular to A B and 
A C, and the square A B C D is the result; rep- 

c D resenting the square of 4ft. ; that is, 4ft.x4ft.= 

16ft,; and contains 16 square feet. 

2. The product of aiiy two numbers maybe represented 
in the same way, by two lines perpendicular to each other, 
of given dimensions, and completing the figure which they 
indicate. 

• 

2. Ultcstrution, 

A B 

Taking A B=3ft., and A C=6ft., and completing 
the figure, as above, by drawing B D and C D, and 
the rectangular figure A B C D is the result ; rep- 
resenting the product of 3ft. x6ft.=18ft,; and con- 
tains 18 square feet. . 
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3. It is evident then that when we have a surface of 
either of the kinds now considered and one of the sides 
given, the other side may be obtained by division, for in 
each case we have a product and one factor given to ob- 
tain the other factor (§ 36. 4). In the former case, indeed, 
the giving of one side gives the other, the two sides being 
equal, so that division to obtain it is not necessary. 

4. But, when the figure is a square and the surface only 
is given, and the sides are required, a peculiar mode of op- 
eration is resorted to, which is called Extraction of the 
Square Root, 

§ 155. 1. The multiplication of a number into itself, is 
called Involution; the result or product of such multipli- 
cation is called a power; and the number itself, a root, 

2. The number of times a root is embraced in a product 
or power, numbers that power. Thus, if a number be 
multiplied by itself, the product is called the second ^^wer^ 
or square ; as 4x4=16, the second power or square of 4. 
If this power be again multiplied by the root, the product 
is called the third power, or cube ; as 4x4x4=64, the 
third power, or cube 6f 4. If the third power be multipli- 
ed by the root, the product is the fourth power, or bi-qtuzd- 
rate; and so on. 

3. In Arithmetic, the power to which a number is re- 
quired to be raised is denoted by a figure written at the 
right, and a little above the number, which is called the 
index^ or exponent oi that power. Thus, if we involve 2, 
we have, 

2=2, the root 
2x2=2^, the second power, or square of 2. 
2X2X2=23, the third power, or cube of 2. 
2X2X2X2=2«, the fourth power, or bi-quadrate of 2. 
2X2X2X2X2=2*, the fifth power of 2. 
2X2X2X2X2X2=2", the sixth power of 2. 

The exponent then shows how many times the root is to 
be a factor in the power required, and is always 1 greater 
than the number of multiplications producing the power. 

This use of the exponent differs from its use in algebra, 
where it is annexed to the power, and shows how many 
times the root is a factor in it. 

4. The units, tens, &c., of any number may be involved 
separately; and their 5wm will equal the required power. 
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The only use of this mode of mvolution is to show (Jistinct- 
ly what a power is composed of. 

~ Illustrations. 
1st. 14=10+4; and 142=14x14=10+4x10+4=196. 

10+4 
10 + 4 



4x10+4x4 
10x10+4x10 

10x10+2x4x10+4x4=103+2x4x10+43=100+80+16= 
196. 

Thus, we obtain as the product of the units of the multi- 
plier into the units of the multiphcand, 4x4=16 ; as the 
product of the units of the multiplier into the tens of the 
multiplicand, 4x10=40 ; as the product of the tens of the 
multiplier into the units of the multiplicand, 10x4=40 ; 
and as the product of the tens of the multiplier into the tens 
of the multiplicand, 10x10=100. 

We see then, that the Second power, or square qi 14, 
equals; 1st, the product of the first part into itself, 10x10; 
2d, twice the product of the two parts into each other, 
2x4x10; 3d, the product of the second part into itself, 
4x4. ' 

2d. So, 143=14X14X14=10+4X10+4X10+4=2744. 

. 10+4x10+4=10x10+2x10x4+4x4, which being multiplied 
by 10+4 gives 

10X10X10+2X10X4X10+4X4X1.0 

+4X10X10 +2X4X4X10+4X4X4 

10X10X10+3X10X10X4+3X10X4X4+4X4X4= 

103+3X10' X4+3XlOX4a+43=1000+1200+ 
480+64=2744. 

It will be observed, that this product is composed of the 
cube of 10 ; three times the product of the square of 10 
into 4; three times the product of 10 into the square of 4; 
and the cube of 4 ; or, generally, the cube of the first part ; 
three times the product of the square of the first part into 
the second ; three times the product of the first into the 
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square of the second part; and the cube of the second part* 

5. The second power or square of a number cannot ha^ve 
more figures than double those in the root ; and at least, 
but one less ; the third power or cube cannot have more 
than triple the figures in the root, and at least, but two 
less y and so on. The pupil may illustrate this for himself. 

This fact enables us to decide at once the number of 
figures composing the root of any given power. Thus, if 
we have the second power of one or two figures, we know 
the root to consist of one ; if the power consist of three or 
four figures, we know the root to have two ; if of five or 
six, the root must have three, and so on. 

The first figure in every product or power, as it is ob- 
tained by multiplication, falls at the right, in the place of 
units, and the others at its left. . , 

6. Knowing then, the number of figures of which the 
root of any given power may consist, we may begin at the 
right of a power and separate it into as many parts as 
there are figures in its root. 

Thus may be indicated the number of figures composing 
the root. This is usually done by means of the point or 
period ; writing it first over the units place, and then over 
every second, third, fourth, &c., figure thereafter, accord- 
ing as the power is the second, third, fourth, &c. These 
points mark where the right hand figure in the product of 
each figure in the root falls ; unless, indeed, the number be 
decimals, in which case the pointing is in the same order 
towards the right ; and also show of how many figures^ the 
root consists. 

7. If a vulgar fraction is to be involved, each term is 
separately multiplied ; if a mixed number, it is first changed 
to an improper fraction or a decimal. 

8. If any number be raised to two different powers, the 
power which is obtained by multiplying these two powers 
together, is expressed by adding their indices, thus ; 2* x 
23=2*=32; for22=4, and2»=8, and 8x4=32; and 2x 
2x2x2x2=32. 

Or, again, any power of a given number is divided by 
another power of the same number by subtracting the in- 
dex of the divisor from the index of the dividend, thus : 
2*-^2'=2» ; for 2«=32, and 2»=8, and 32-t-8=4, the se- 
cond power of 2. 
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§ 156. 1. Evolution is the obtaining of the root to st 
given power; and, is therefore often called Extraction^ of 
the root. It is the reverse of inv.olution. 

.2. It is indicated by the. §ign V^ ox an extended r, term- 
ed the radical sign, with the number of the power written 

in the angle at its left. Thus \/196, or, for this root j^ \/196, 

3 

denotes the square robt of 196 ; \/2744, denotes the third 
or cube root of 2744,. and so on. Or, another . method is 
to continue the notation of ppwers used in involution, exr 
"pressing the rdots in their cortesponding fractions. Thus, 

Vi96=(196)i ; i/2744i==(2744)i; and so on. 

3. It is obvious that although there is no. number of 
which there may not be obtained ^n^ exact power, there 
are many of which pr'ercise roots can never be deterinined; 
because every number is^not the product of another num- 
ber mttltipUed by itself; in the same manner as in division 
every number is riot divisible by a given^number^ 

By dfecimals however, we can approximate towards the 
root to any required degrete of exactness. 

Roots which approximate are <;alled sttrd roots; those 
wl^ch aie ex^ct rational roots. 

§ 157. .1. Square Root. The first step in the extrac- 
tion of the square root, the figures of the pqwer being divi- 
ded off, from the right, in pairs by pcfints, is to fifld the 
number which multiplied into itself will give, the product 
nearest the left hand subdivision of the given power; 
. which number is the first or highest figure of the required 
root. ' 

This square being subtracted from the whole power, the 
remainder inust furnish the two other products; that is, 
the product of twice the first number of the root into the 
second, and that of the second into itself (§155. 6, 1st.). 

The next step is to multiply the first number founci by 
2;, divide the remainder pf the given power by the product, 

28- • 
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to obtain the second number of the ropt ; unite this num- 
ber by addition to the divisor — th6 product of twice the 
first — and then multiply the sum by it. 

This gives the last two products required ; that is, twice 
the first by the second, and the second by itself. 

The power is then absorbed entirely, if it have a ration- 
al root ; if it have not, tne root is surd^ and the exact root 
is approximated, by cotitinuing the same mod6 of opera- 
tion by dedmalsv . ' 

2. In the determination of tljie seobnd quotient figure, it * 
must be observed, that there must be left a sufficient lati- 
tude for the [Subtraction of not ohly its double product with 
the first number found, but also of the square of this qub- 
tient. ^ . ' 

3. A reference to involution will show how these steps 
are deduced, and iwliy they are necessary (§ 155. 6). 

4. Ulmlr'ations. 

1st. Let \/196 be taken to illustrate the inversion pf ob- 
taining the poyver. ' 

i96(10+4=14 * 
First square 10a=10Xlt)=10a Or, 196(14 

. - - , • • _^ . ^ 1 

Divisor, 2X10=20. 96 quotient 4 ^ 

20+4=24. . 24X4=96 24)96 



96 



00 



(1.) The pomting ofi" of the numbers shows that the root 
has two placed of figures. The 'first figure, therefore, will 
be in the tens. Aiid tjie jtiumber in the left hand subdivi- 
sion of the power being 1, the square root of which is also 
1, the first fequaife will be 10x10=100. 

Subtracting this square, frbm the whole 196, leaves as 
remainder 96. 

(2.) The diyisor which is to find the other number of the 
root,, is the product of twice the first number; 2x10=20; 
which being found to go 4 times in the remainder, 4 is 
written in the root, ahd also added to the ?0; 20+4=24; 
this sum is then multiplied by 4, as we have found it to be 
a factor irt the last two terms; 24x4=96i 
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This sum written under the reiilainder 96, and subtract- 
ed, leaves nb remainder. Therefore the quotient 14, is 
thfe exact square root of 196. 

2d. Let the square root of 13456 be'e?;tracted. 

13456(100+10+6=116. 
1003=100X100=10000 



Divisor, 4X100=200. 3456 quotient=10.' 

200+10=210. 210X10=2100 



Divisor, 2 X 110=220. 1356 'quotient=6. 

220+6=226. 226X6=1356 



0000 



• • • 



Or, 13456(116 
1 



21) 84 
21 



226)1356 
1356 



■ ^ 0000 

■ ^ 

3d. V14l9,7824; - 



• . • 



1419,7824(37,68 
.9 



^ 



67) 519 
469 

74,6) 50,78 
44,76 



75,28) 6,0224 
6,0224 

00000 



890 

4th. ^/2, 
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^)1,4142I+ 
I 

24)1,00 
90 

981) 400 

281 

« 

2824) 11900 
11290^ 



281^82) 60400 
56564 



282841) 383600. &c. 

fl. For the convenience of the pupil, we ttiay embrace 
this operation in a case and rule. 

Case, To egctract the square root. 

Rule. The given power 'being cjistiriguished into periods 
of two figures each, by a point over the units, another ovqr 
the hundreds, and so on; Or, if there be decimals, by 
pointing in the same manner towards the iright : 

I. Find the greatest root in the first or left hand period, 
and write it in the quotient ; square it, tad write the square 
under the period ; subtract it frqm it ; and to the remainder 
bring down the next period for & dividend. 

II. Double the root for a divisor ; find how many times 
this divisor, with the quotient sought annexed to it, is con- 
tained iu the dividend ; write the result in the quotient, 
and at the right of the divii^or ; multiply the whole divisor 
thus obtained by this quotient figure; write the prodtict 
under the dividend ; and subtract and bring down as 
before. 

III. Proceed thus till the given power is exhausted, 
when if the root be not exact, annex ciphers -and approxi- 
mate by decinials. . . 

6. If the square root of a vulgar fraction be required, it 
is extracted from each term separately ; or if the firaqtiOQ 
b^ surdy it ia first changed to a decimalf 
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7. Examples. 

(1.) What is the square root of 106929? Ans; 327. 
(2.) What is the square root of 2268741 ? 

Ans. 1506,23+. 
(3.) What is the square root of 7596796 ? 

Ans. 2756,22+. 
(4.) What is the square root of 36372961 ? 

Ans. 6031. 
(5. ) What is the square root of 22071204 ? 

" Ans. 4698. 

6.) What is the square root of 45? Ans. 6,078. 

,"7.) What is the square root of 2025 ? - Ans. 45. 
(8.) What is the square root of 17,3056 ? Ans. 4,16. 
,(9.) What is the square root of 566,44 ? Ans. 23,8. 
What is the square root of 47,692836 ? . 

Ans. 6,906. 
What is the square root of 4,426816 ? ' 

, Ans. 2,104. 

. What is the square root of ,000729 ?. Ans. ,027. 
' What is the square rpot of ,002916 ? Ans. ,054. 
What is the square root of ,00103041 ? 

Ans. ,0321. 
What is the square root of || ? 
What is the square root of jVt ? 
What is the square root of iff} ? 
What is the square' root of fHf ?. 
What is the square root of tWaV ? 
What is the square root of 20^ ?' 
What is the square root of VV ? Ans. ,866025. 
What i? the square root of Hi ? 

^ Ans. ,93309+. 
What is the square root of m ? 

^ Ans. ,86603+- 

What is the square root of fjf .? 

Ans. ,89802+. 



(10. 

(11. 

(12. 
(13. 
(14. 

(15. 
(16. 
(17. 
(18. 
(i9. 
(20. 
(21. 
(22. 

(23. 

(24. 



Ans, |. 
Ans. ^« 
Ans. f . 
AAs. f . 
Ans. 4« 
Ans. 4^. 
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§ 158. 1. Cube Root. The evolution of the cube root, 
like that of the square root, is precisely the reverse of its 
involution to the third power. A reference to that is there- 
fore necessary ;" anfd the principles which arise from • the 
converse operation are thence easily deducible (§155). 

2. As for the evolution of the square root, the figures in 
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the power were divided off in pairs firom the right by the 
point ; here, as before stated (§ 155. 5), every three fig- 
ures from 'the right are pointed off. 

§ 159. 1» The first step in the extraction of the qube 
root, is to .find the largest root, which cubedj will come 
nearest to the left hand subdivision of the given power. 

This is then cubed, and the cube written under the 
power. This cube is then subtracted^ leaving a remainder, 
which must furhish the other products ; that is, three times 
the product of the square of the first number into the. se- 
cond ; three times the. product of the first into the square 
of the second ; and the cube of the second (§ 155). 

2. The next step is to form the triple product of the 
square of th& first number, with which,. jas a divisor, to ob- 
tain the second — always ^allowing for. the othei* products, 
over and above the product of this divisor by the' quotient 
figure taken — then by nieans of this second number tp form 
the three products necessary, indicated in the involution, 
and just'specified, obtain their siim^and subtracttherii from 
the remainder, or new dividend. 

3. If the root be exact, the power is now absorbed, un- 
less the vi'oot embrace more than two figures, which is al- 
ways shown by the points ; in which case the same opera- 
tions are repeated till the power is exhausted. 

4. If the root be riot exact, the operation may be carried 
on by decimals, and the exact root be approximated ; three 
places of decimals being in each case annexed as a period. 

5. Illustrations. 

1st. Let the cube root of 2744 be extracted. 

V2744(10+4=14=root. 
1st. cube=103=1000 



Diyisor=3xl0«=300 1744 quotient=4 

1. Triple the square of the 1st. by the2d.=^Xl0aX4=1200■ 
2. «* the first into the sq. of the 2d.=3xl0x4«= 480 
3. Thecubeofthe9ecend5= 4»= 64. 

Sum of the three product3=1744 , 



1744 
0000 



EVOLUTION. 223 

{!.) The only number which cubed will not exceed 2 
is !>; which is shown to be a ten by the points. Taking 
away the cube' of this, from the power, leaves as a re- 
mainder, or new dividend, 1744. Forming the triple jpro- 
ducts of the square of the first, 10' =300, for the divisor, 
we obtain the second nutnber, or quotient 4. 

In common division the quotient would be 5, but room 
being necessary for the subtraction of the three products, 
4 only is taken. 

' (2.) Having thus the second number of the root, the 
three products are fbrmed, as indicated ; that is, triple the 
square of 10^ triple 10 into 4', and 4^, and their sum sub- 
tracted from the remainder 1744. \ 

The power being thus exhausted, w.e know our root to 
be exact, and that it fe 14% 

2d. - / ^994011992(900+90+8=998. 

1st. cube=9003==729000000 



1st. jdivisor=3x900a =2430000 26501 1992 quotient=90. 

3X9002X00=218700000^ 
3X900X903= 21870000 
903= 729000 l 



Sum of three productg=241 299000. 



241299000 



2d. divisor=3X99a3 =2940300 23712992 quotient=8. 

2d. term=3>: 9903X8=23522400^ 
3d. term=8X 990x83= 190080 
4th.term= ^^=. 512 



Sum of the three pro(Jucts= 237 12992 

23712992 



00000000 



(1.) The given power admitting three subdivisions, in 
beginning firom the right, indicates a root of three places 
of figures. 

The nearest cube root of the first subdivision on the left 
is 9, which being in the third place is equivalent to 900; 
the cube of it being obtained and subtracted, leaves Ihe 
first remainder. 



224 



EVOLUTION. 



The triple product of the square of the first number of 
the root taken as a divisor shows 90 as a quotient for the 
next part of the root. m 

The products are now formed as indieat^d ; and their 
sum obtained and subtracted from the remainder. 

(2.) The same process takes place again as before, tak- 
ing the whole of the root found, as the first time ; and the 
sum pf the products being equal to the last remainder, 
the power given proves an exact cube of the number 998, 
obtained as a root. 

.6. It is evidently possible to evolve roots of higher 
powers in the same manner ; the principles for the opera- 
tions being deduced fron^' involution, and therefore the 
same for every class of powers. 

The combinations of the factors in higher powers be- 
ing, however, more complicated, the evolution of the roots 
are proportionably niore difficult. Their treatment be-? 
longs rather to algebra than to arithmetic ; theirefore to 
that science they are left. , 

7. Examples. 

(1.) What is the cube root of 250047 ? Ans. 63. 

(2.) What is the cube root of 6859 ? Ans. 19. 

(3.) What is ^he cube root of 205379 ? Ans. 59. 

(4.) What is the cube root of 389017 ? Ans. 73. 

(5.) What is the cube root of 5735339 ? Ans. 179. 
(6.) What is the cube root of 32461759 ? Ans. 319. 
(7.) What is the cube root of 84604519 ? Ans. 439. 
(8.). What is the cube root of 259694072 ? Ans. 638. 
(9.) What is the 6ube root of 48228544 ? Ans. 304.. 
(10.) What is the cube root of ,870983875 ? 

Ans.^ ,955. 
(11.) What is the cube root pf 162,771336 ? 

Ans. 5 46* 
(12.) What is the cube root of ,000684134 ? ' 

Ans. ,088+. 
U3.) What is the cube root of 2 ? Ans. 1,25+. 

• (14.) What is the cube root of ^V ? Ans. f. 

(15.) What is the cube root of ^Jf ? / Ans. I. 

(16.), What is the cube root of 12^^ ? Ans. 2^. 

(17.) What is the cube root of 3I3VV ? Ans. Sj. 
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§ 160. Miscellaneous Examples in Evolution. 

Cl.) An army of 567009^ men are drawn up in a solid 
body, in the form of a square ; what is the number of men 
in rank and file ? Ans. 753 men. 

(2:) What is the length of the side of a square, which 
shall contain an acre, or 160 rods ? 

' . Ans. 12,649+ rods. 

(3.) A .certain square pavement contains 48841 square 
stones, all of the same size ; how many are contained in 
one of the sides ? Ans. 221 stones. 

(4.) A section of land iix the Western States is a square 
consisting of 640 acres ; what is the length, in rods, of one 
of its sidfes ? - Ans. 320 rocjs. 

^ (6.) What must be the side of a square field' that shall 
contain an areia equal to another field of a rectangulair 
shape, the two adjacent sides of which are 18 rods and 72 
rods ? Ans. 36 rods. 

(6.) What is the side of a square block of marble that 
contains 13824 cubic inches ? Ans. 24 inches. 

(7.) The custom house bushel contains 2150,4 cubic 
inches; what is the side of a cubic box that will contain 
50 bushels ? Ans 47,5 inches. 

(8.) The contents of a cubical. piece of tihiber is '103883 
solid inches ; how many inches is it each way ? 

Ans. 47 inches. 

(9.) A stone of • a cubical form contains 474552 solid 
inches ; what is the superficial contents of one of its 6ides ? 

Ans. 6084 inches. ' 

(10.) If 484 trees be planted in a square orchard, how 
many must there be in a row each way ? 

Ans. 22 tr^es. 

(11.) If the solid contents of a globe is 10648, what is 
the side of a cube of equal solidity ? Arts. 22. . 

(12.) Suppose 3097600 men to be drawn up in a solid 
square ; how many men would there be on a side ? and al- 
lowing each man to occupy a square yard of ground, how 
large a plain would contain the whole number ? 

A { 1760 men oh a side. 
Ans. { ^ ., 

( 1 mile square. 

(13.) What is the suf)erficial area of oub of the faces of a 

cubical block containing 4096 solid feet ? Ans, 256 sq. ft. 

29 
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§ 161. Miscellaneous Examples in all the Parts. 

» 

(1.) How many pounds of butter at $0,20 per pound, 
will pay fpr 14 yards of cloth at $0,28 per yard ? 

Ans. 19,6 pounds. 

(2.) How many bushels of corn at 5 shillings per bush- 
el, must I give for 84 bushels of wheat ai 7s. 6d. per ' 
bushel ? Ahs. 126 bushels. 

(3.) How many cwt. of cheese at $7 per cwt., must I 
give for 36 yards of broadcloth at $5,50 per yard? 

Ans. 28cwt. Iqr. 41b. 

(4.) How much tea at §s. 6d. per pound, must be given 
for 32 gallons of brandy at 10s. 8d. per gallon ? 

Ans. 62,06 j^ounds. 

(5.) A gives'B 250 yards of cotton cloth, at $0,30 pear 
yard, for 3241b. of sugar;, what was the sugar worth per 
pound? Ans. $0,231+-. 

(6.) How much tea at 7s. 6d. per pound, must be given 
for 234 yards of flannel^ at 3s. 9d. per yard ? 

Ans. 117 pounds. 

(7.) How much wheat at $1,25 per bushel, must be 
given for 50 bushels of rye at $0,70 per bushel ? 

Ans. 28 bushels. 

(8.) How much rice at 28s. per cwt., must be given for 
3^ cwt. of raisins at 5d. per pound ? 

Ans. 5cwt. 3qr. 9ilb. 

(9.) A had 8^^ cwt. of sugar at $0,12 pei; pound, for 
which. he gave B 18 cwt. pf flour; what was the flour 
rated at per pound ? Ans. $0,055. 

(HO.) B delivered 3 hhds. of brandy at 6s. 8d. per gal- 
lon, to C, for 126 yards of cloth; what was the clotb per 
yard? Ans. lOs. 

(11.) D gives E 250 yards of linen at $0,30 per yard, 
for 3191b. of pepper ; what was the pepper per -pound ? 

Ans. $0,2351- 

(12.)- What quantity of flax at $0,09 per lb., must be 
given fpr 121b. of indigo at $2,19 per lb.? Ans. 2921b. 

(13.) How many pounds of cinnamon at 10s. per lb,, 
must be given for 5 cwt. of saleeratus at 9d. per lb.? 

Ans. 421b. 

(14.) What is the amount of $400 for 2 years, at 6 per 
cent., con>pound interest? Ans. $449,44t 
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(15.) What is the premium of insurance on $9870, at 
14 per cent. ? Ans. $1381,80. 

(16.) What is the length of a pole, J of which stands in 
the ground, 16 feet in the water, and | in the air ? 

Ans. 213ft. 4in. 

(17.) What is the premium on $1800, at 15 per cent.? 

Ans. $270. 

(18.) If 356 persons consume 75 barrels of provision in 
9 months, how many barrels will 500 men consume in the 
same time? Ans. 105f| barrels. 

(19.) A can mow an acre of grass in 5 J hours; B can 
mow 2 acres in 9 hours. In what time will they both mow 
12^ acres? Ans. 30 |f hours. 

(20.) How much sugar at 9d. per lb. must be given in 
exchange for 4921b. of rice at 3d. per lb.? Ans. 1641b. 

(21.) A young man received £350 as his share of his fa- 
ther's estate,/which was I of his elder brother's portion ; 
and the elder brother's portion was i of the whole estate. 
What was the whole estate ? Ans. £2333 6s. 8d. 

(22.) If f of J of f of a ship be worth | of | of }% of 
her cargo, which was valued at $2400, what is the value 
of both ship and cargo ? Ans. $5415,384+. 

(23.) Bought a pipe of wine for $84, from which 12 gal- 
lons leaked out. What shall I gain, if I sell thjB remain- 
der at $0,12i a pint ? Ans. $30. 

(24.) What is the interest on $462,50 for 3 years, 6 
months arid 12 days, at 6 per cent.? Ans. $98,05. 

(25.) How many square feet are there in a board 16 
feet 8 inches long, and 9 inches broad ? 

Ans. 12i square feet. 

(26.). There is a cistern having 2 pip^s leading into it, 
one of which will fill it in 30 minutes, and the other in 45 
minutes; in what time will both, running together, fill the 
same ? Ans. 18 minutes. 

(27.) What number added to the thirty-first part of 
3813 will make the sum 200 ? Ans. 77. 

(28.) A composition being made of 51b. of tea, at 7s. 
per pound, 91b. at 8s. 6d. per pound, fend 14ilb. at 5s. 
lOd. per pound) what is a pound of it worth ? 

Ans. 6s. lO^d. 

(29.) A canal contractor engaged to excavate 80* rods 
of earth in 15 days ; after 30 men had been employed 6 
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days^ 20 rods of the canal were completed. Does he re- 

3uire fewer or more men to complete the residue accor- 
ing to contract, and how many ? Ans. 10 more men. 
(30.) If $1600 were put at interest at 6 per cent, per 
annum, until it amounted to $2000, what would be the 
time? Ans. 4 years 2 months. 

(31.) A man owes $800, 4ue 4 years hence ; what ought 
Jie to pay now, supposuig money 16 be worth 5 per cent.? 

Ans. $666,66 J. 
(32,) A and B layout certain sums in merchandize 
(amounting to $320, of which A pays $180 and B $140; 
they gain by the purchase $64; what is each one's share ? 

Ans. A's$36; B's $28. 
(33.) Prom ^ of U of 7, take i of |. Ans. 4^Vf 

(34.) If 20 men can perforin a piece of work in 12 days^ 
how many ijaen will accomplish another thrice as large, in 
iBi fifth part of the time ? Ans. 300 men. . 

(35.)' A and B can build a boat. in 20 days; with tl;ie ag- 
aistance of C they can do it in 12 days-; in what time w;ould 
C do it alone ? Ans. 30 days. 

(36.) In an orchards J the trees bear apples, i pears, i 
plums, and 50 of them cherries ; how many trees are there 
in all ? Ans. 600 trees. 

(37.) A man repeived $130,40 interest for the use of 
$420, the rate beipg 6 per cent,; how long was tie money 
at interest ? Ans. 5 years 4 months. 

(38.) If i of a 3um of money be now due, i^ in 4 months, 
and the residue in 8 months, what is the equated time of 
payment ? Ans. 3 months. 

(39.) If 4 men, in 2i days, mow 6f acres of grass, by 
working 8i hours a day, how many acres will 15 men 
jBow in 3 J days by working 9 hours a day ? 
' Ans. 40|i^ acres. 

(40.) The pedestal of a moniiment was a square block 
pf granite, containing 373248 cubic inches ; what was the 
Jengthvof one of its sides? Ans. 6 feet. 

(41.) Three persons purfehase a vessel in Company, to- 
wards the payment of which A advanced i, B f , and C 
$900 ; what did A and B each pay, and what part of the 
vessel had C ? (A paid $2100 ; 

Ans. \ B paid $2250 ; and 

C had -^j of the vessel. 
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(42.) If Icwt. xjost £4 178. 4d., what will 9cwt. 3qr. 
141b. cost at- the san^e rate ? . Ans. £48 Is. 2d. 

(43.) How many pouncjs, New England currency, are 
there in $575,50 ? Ans. £112 i2s. 

(44.) At £3 10s. per cwt., what cost lib.? 

Ans. 7H« 

(45.) How many gallons of molasses at 1(0,08 per quart, 
mpst be given for 24cwt. of rice ai $8 per cwt.? 

Ans. 600 gallons. 

(46.) Three merchants trading in company, suffered a 
loss of $600 ; their several stocks were $800, $1060, and 
$1200 ; what was each man's loss ? 

Ans. $160; $200; $240. 

(47.) There is a room 20ft. square and /7ft. 6in. high, to 
be plastered, at lOd. New- York currency per square yard; 
Jbow many doUcurs wiU it cost ? Ans. $6,94+. 

(48.) What is the difference between the interest of 
£350 for 8 years, at 4 per cent., and the discount of the 
same sum, for the same time, at the same rate ? 

Ans. £27 3^Vd. 

24- 
(49.) Change ^ to a single fraction. Ans. t%. 

of. 

(50.) What commission must I receive for selling $478 
worth of books, at 8 per cent.? Ans. $38,24. 

(51.) A man exchanges 760 gallons of molasses, at 
$0,37i per gallon, for 66i cwt. of cheese, at $4 per cwt.; 
how much will be the balance in his favor ? Ans. $19. 

(52,) There is a square field containing 90 acres; how 
many rods in length is each of its sides? 

' ; Ans. 120 rods. 

(53.) A grocer mixed 10 cwt. of sugar at $10 per cwt.. 
with 8 cwt. at $7^, and 4 cwt, at $4 per cwt.; what is the 
price of the mixture per cwt.? Ans. $8. 

(54.) What sum in ready money will discharge a debt 
of $552,50, due 5 years hence, at 6 per cent.? 

Ans. $425. 

(55.) Bought a piece of broadcloth for $375, and sold 
it for $420. How much did I gain per cent.? 

Ans. 12 per cent. 

(56.) What is the length of one side of a square tract of 
land which contains 10^00 square rods ? 

Ans. 320 rods. 
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m 

(67.) How many bushels of wheat, at $1,50 per bushel, 
must be. given in exchange for 84 yards of cloth, at $1,25 
per yard ? Ans. 70 bushels. 

(58.) At £li per cwt., what will 3^1b. cost ? 

Ans. lO^d; 

(59.) H4i cwt. can be carried 36 miles for 35 shillings, 
how many pounds can be carried 20 miles for the same 
money? ^ Ans. 907ilb. 

(60.) What must I allow my correspondent for selling 
goods to the amount of $2317,46, at a commission of 3j 
percent.? , Ans. $75,317. 

(61.) If f of a yard cost £^^ what will ^ of an ell Eng- 
lish cost ? Ans. 17s. Id. 24qr. 

(62.) What decimal is equivalent to A ? 

Ans. ,7272+. 

(63.) What part of a day is 3 hours, 14 minutes, 24 sec- 
onds? Ans. -f^z day. 

(64.) What is the interest of $560 for 10 months, at 6 
per cent.? ^ Ans. $28. 

(65.) If 12 oz. of wool make li yard of cloth i wide, 
how many 1 J yard wide, will 16 lb. of wool make ? 

Ans. 22f yards. 

(66.) What is the side of a square block of marble that 
shall contain 13824 cubic inches? Ans. 2 feet. 

(67.) Suppose a square floor to contain 20736 square 
inches ; how many feet long is one side ? Ans. 12 feet. 

(68.) A guardian paid his ward $3500 for $2500 which 
he had held in his po3session 8 years; what rate of interest 
did he allow him ? Ans. 5 per cent. 

(69.) What is the. compound interest of $50, for 3 
years, at 5 per cent.? Ans. $7,88+. 

. (70.) What is the amount of $63, for 2 years, at 6 per 
cent, compound interest ? Ans. $70,786+. 

(71.) If aman having bought 359 yards of cloth for $621, 
at what must he sell them, per yard, to make 15 per eent 
upon the sale ? Ans. $1,989+. 

. (72.) In ^hat time will $627,50, loaned at 7 per cent., 
produce as much interest as $2510, at 3i per cent., will 
produce in 1 year and 8 months? Ans. 3 J years. 

(73.) Sold goods to the amount of $1200, on 6 months' 
credit ; what ih the present worth, allowing 8 per cent. 
dmomi ? Ans. $1153,846+ k 
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. (74.) Sold 48 cwt. of hops at 4d. per pound, and re- 
ceived pay in prunes at 6d. per pound; how many cwt. 
did I receive ? Ans. 32 cwt. 

(75.) What length must be cut off from a board, 8| 
inches wide, to contain a square foot ? Ans. 17|^in. 

(76.) What is the amount of $500 for 3 y^ars, at 5 per 
cent, compound interest ? Ans. $578,812+. 

(77.) Bought goods amounting to $615,75, at 6 months' 
credit ; how much ready money must be paid, if a discount 
of 4i per cent, be allowed ? Ans. $602,20+. 

(78.) A cistern containing 60 gallons of water, has 3 
unequal cocks for discharging it ; the greatest cock will 
empty it in one hour ; the second in two hours ; the third 
in 3 ; in what time will it be emptied, if they all run to- 
gether ? • Ans. 32rV minutes. 

(79.) A can do a piece of work jn 10 days, and B in 
13 ; in what time <;an they do it, both working together ? 

Ans. 5jf days. 

(80.) There is a prize of £212 14s. 7d. to be divided 
amongst a certain captain, 4 men and a boy ; the captain 
is to have a share and a half; the men each a share ; and 
the boy j of a share ; what ought each person to have ? 

Ans. The captain £54 14s. ^d.; each man £36 9s. ^d.] 
and the boy £12 3s. lifd. 

(81.) There is an island 73 miles in circumference, and 3 
footmen all start to travel together the same way about it ; 
A goes 5 miles a day ; B 8 and C 10 ; when will they all 
come together again ? Ans. 73 days. 

(82.) What is the cost of a lot of land 62ft. 11 Jin. long, 
and 27ft. 3j|in. wide, at $1,80 per square foot ? 

Ans. $3093,86. 

(83.) Suppose $984,37^ was paid in New Orleans foir a 
draft on New York, when the advance was 5 per cent ; 
what was the draft drawn for ? Ans. $937,50 

(84.) In "a thunder storm, 6 minutes elapsed between 
the lightning and the thunder ; at what distance was the 
explosion — sound moving at the rate of 1142 feet in a sec- 
ond ? Ans. 6852 ft.=lJ,H miles. 

(85.) What number is that to which if f of | be added, 
the sum will be 1 ? Ans. H- 

(86.) Divide $1000; and give A $120 and B $195 less 
than C. Ans. A $445 ; B $230 ; C $325. 
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ERRATA. 



40.4. Page 53, (l.).Aiis. should be 183)|f. 

41. 1. " " Case should be V. 

42. 1. « 65, «« « " VI. 
79. 1. « 85, (10.) Ans. should be ||f 
84. 2. ^ 89, Expressing should be, mstead of expresing. 

a 5, a u Vulgar «* «• vulger. 

** 7. " ** Last word should be Separatrix, instead of 

separating. 

§ 100. 8. Page 106, (20.) Should be. From $125, instead of from 
•1,25. 

§ 102. V. Page 113, In first line, afler dry measure, should be in- 
serted, custom house measurement. 

At the close of the first paragraph there should be — But in New 
York, according to the Revised Laws, the bushel contains 22 11, 
84; and the dry gallon 276,48 cubic inches. 

VI. Page 113, In the last paragraph, after wine measure, should 
be inserted, custom house measurement; instead of 81bs. should 
be 8,339lbs. ; and at its close should be — But in New York, the 
wine gallon holds 81bs. and contains 221,18 cubic inches. 



1.) Ans. should be ^|«. 

17.) Ans. " «« £21 9s. 5d. 8qr. 

3.) Ans. « « £2 Os. 2}d, 

12.) Ans. « " £155 13s. 

19.) Ans. « « £75 17s. 3t\. 

23.) Ans. «< « £292 2s. lOfd. 

34.) Ans. " « £1428 15s. 2d. 

9.) Ans. " « ^^ bar. 

29.) Ans. « « 818,535+. 

21.) Ans. " "11} days. 

64.) Should be omitted. 
§137. 1. " 191, Note; should be added to the note — But for 

the greatest accuracy, the year should be called 365 days. 
§ 139. 2. Page 192, The comparison should be OVV ofiyr. of $7. 

The above corrections can most of them be quickly and easily made by either the 
teacher or pupil with a fine pencil. 



104. 8. Page 123, 

113. 3. «♦ 142, 

125. 2. « 162, 

** 5. " 163, 

M « it « 

a u it tt 

u tt tt 164^ 

§ 126. " 165, 

^ " 167, 

§ 129. 4. « 176, 

«4 it tt 179^ 
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